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INTISARI

Kombinasi parasetamol (PAR) dan ibuprofen (IBU) adalah obat bebas yang paling umum
digunakan untuk demam dan nyeri. Penelitian ini bertujuan untuk menentukan kadar PAR dan IBU
dalam campuran biner secara simultan dengan metode spektrofotometri luas daerah di bawah
kurva.

Metode ini menggunakan area di bawah kurva setiap spektrum dalam berbagai konsentrasi
untuk menganalisis rentang panjang gelombang yang dipilih dengan pelarut metanol. Kemudian,
metode ini diterapkan untuk menentukan kadar PAR dan IBU dalam campuran biner.

Hasil dari metode ini adalah analisis rentang panjang gelombang terpilih PAR dan IBU pada
rentang panjang gelombang masing-masing 244-254 nm dan 220-230 nm. Rata-rata % Recovery
adalah 99,35% dan 99,49% untuk PAR dan IBU, masing-masing. Metode tersebut berhasil diterapkan
untuk menentukan PAR dan IBU dalam campuran biner secara bersamaan dan memenuhi syarat
validasi.
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ABSTRACT

The combination of paracetamol (PAR) and ibuprofen (IBU) is the most commonly used
over-the-counter medication for fever and pain. This study aimed to determine simultaneously levels
of PAR and IBU in binary mixture using area under curve spechtrophotometry method.

This method uses the spectral area under curves of each spectrum in various concentrations
to analyze the selected wavelength range with methanol as the solvent. This method was then applied
to determine the PAR and IBU levels in the binary mixtures.

The result of this method is an analysis of the selected wavelength range of PAR and IBU in
the wavelength ranges of 244-254 nm and 220-230 nm, respectively. The average recovery rates
were 99.35% and 99.49% for PAR and IBU, respectively. This method determines the PAR and IBU
simultaneously in binary mixtures and is successfully applied to meet the validation requirements.
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1. INTRODUCTION
The combination of paracetamol (PAR) and ibuprofen (IBU) is the most
commonly used over-the-counter medication for fever and pain [1][2]. PAR or
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paracetamol is chemically N-acetyl-p-aminophenol with analgesic and antipyretic
properties [3][4]. IBU is chemically 2- (4-isobutylphenyl) propionic acid, a non-
steroidal anti-inflammatory drug with analgesic, antipyretic and anti-inflammatory
properties [5][6][7][8]- PAR and IBU suppress the production of prostaglandins [1].

Reported methods for estimating PAR and IBU alone or in combination with
other bulks and formulations include HPLC[9][10], RP-HPLC [9],
spectrophotometry [12], FT-IR [13], voltametric [14][15], RP-UPLC [16].

The main challenge in spectrophotometric analysis of binary mixtures is to
determine two compounds in the same mixture without first separating them. Area
under curve (AUC) is a spectrophotometric method used in routine analysis to
analyze several drug mixtures without prior separation. This method is simple,
accurate, and precise, with no interference from excipients [17]. However, no
references were found for the AUC spectrophotometric method's simultaneous
estimation of PAR and IBU in binary mixtures. Therefore, this study aims to develop
the AUC spectrophotometric method to determine the levels of PAR and IBU in tablet
dosage forms.

2. MATERIAL AND METHODS

2.1. INSTRUMENT AND MATERIALS
A shimadzu 1800 Ultraviolet-visible spectrophotometer, pharmaceutical
grades of PAR and IBU were from the Food and Drug Administration of Indonesia,
methanol (Merck), tablet sample with label claim PAR 350 mg and IBU 200 mg per
tablet were purchased from local pharmacies.

2.2. METHODS

Standard Solution Preparation

Separately, 50 mg of PAR and IBU standards were accurately weighed and
transferred into a 50 mL volumetric flask before being dissolved in methanol to yield
solutions containing 1000 pg/mL PAR and IBU.
Analytical Wavelength Selection

PAR and IBU solutions were prepared in diluent with appropriate dilution,
and the spectrum was recorded. The absorption spectra of solutions prepared at
various PAR (3-9 pg/mL) and IBU (5-13 pg/mL) concentrations were scanned in the
200-400 nm range. To selected wavelength range analysis, AUC in various
concentrations is calculated.
Application for Pharmaceutical Tablet Dosage Form

Twenty tablets were precisely weighed, and their average weight was
determined. Tablets were crushed into fine powder, which was then precisely
weighed to yield 350 mg PAR and 200 mg IBU and transferred into a 250 ml
volumetric flask. 15 mL of methanol was added to this and sonicated for 10 minutes
to dissolve completely. After that, it was shaken and the volume was adjusted with
diluent. The solution was then filtered using Whatman filter paper. Pipette 0.2 ml of
the filtrate and exchange it to a 50-mL volumetric flask, filled with methanol to the
line check to get a arrangement containing 6 pg/mL Standard and 9 pg/mL IBU. The
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proposed method was used to analyze the resulting solution. Quantification was
performed by keeping these values in the linear equation of the calibration curve.
Validation of Method

This method was validated in terms of accuracy, precision, linearity, LOD, and
LOQ in accordance with International Conference of Harmonization (ICH) guidelines
[18].
Linearity

The proposed method's linearity is assessed by calculating the correlation
coefficient. [19].
Accuracy

Recovery studies estimate the accuracy of the proposed method by
measuring the recovery rate at three specific points (i.e. 80 %, 100 % and 120 %)
[12][20] [21].
Precision

The proposed method's precision is expressed as a percentage of RSD using
the formula [%RSD = (standard deviation/mean) x 100%] [20].
LOD and LOQ

The developed method's LOD and LOQ are computed using the following
formula: LOQ=10*SD/SLOPE; LOD=3.3*SD/SLOPE; SD stands for Standard
Deviation [22][23] [24][25].

3. RESULT AND DISCUSSION
Analytical Wavelength Selection
Figure 1 depicts the wavelength range of the PAR and IBU analysis for PAR
(A =244-254) nm and IBU (A = 220- 230) nm, as well as the binary mixture of PAR
and IBU. The wavelength range chosen is to provide linearity with a correlation
coefficient value of <1 [17][18]. It means that this method is excellent because it has
linearity <1 (Table 1).
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Figure 1. Curve Absorption of AUC For Binary Mixture PAR and IBU

(a) PAR (244-254 nm), (b) IBU (220-230 nm)
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Based on Figure 1, we are able to conclude that there's no covering AUC of
each wavelength for PAR (244-254 nm) and IBU (220-230 nm) and influencing one
to another. Based on these findings, UV spectrophotometry using the AUC method
can be used to determine the drug content of multiple components simultaneously.
[17][18].

Validation of Method

The method is validated using accuracy, linearity, precision, LOD, and LOQ.
Table 1 shows the validation results.

Table 1. Validation Parameters of PAR and IBU

Parameters PAR IBU
Linearity 0.9979 0.9917
Accuracy (%) 99.35 99.49
Precision (%) 0.96 0.80
LOD (pg/mlL) 0.69 0.68
LOQ (ug/mL) 2.300 2.2900

According to table 1, the linearity of PAR 0.9979 and IBU 0.9917 gives a good
linearity with a correlation coefficient value of <1. The accuracy for PAR is 99.35%
and 99.49% for IBU, this meets the requirements of the accuracy range between
98% to 102%. The precision for PAR was 0.96% and 0.80% for IBU, this met the
precision requirement of less than 2%. LOD PAR 0.69 pg/mL and IBU 0.68 pg/mL,
LOQPAR 2,300 pg/mL and IBU 2.2900 pg/mL. Since all parameters of the validation
test comply with the validation requirements of the ICH guidelines, this study yields
good results for validation methods for simultaneously measuring PAR and IBU in
binary mixtures. This indicates that these methods met the validation requirements.
Several studies on spectrophotometry using the AUC method have been reported,
with good results in verifying the method. [17][18][19][23].

Applying The Procedure In Tablet Dosage Form

Table 2 shows the results of using the proposed method to determine PAR
and IBU in their combined tablet dosage forms.

Table 2. Result of Quantification PAR and IBU in Binary Mixtures

Level Requirements

Drugs Amount Found Content in Pharmacopeia Edition V
Content % Mg etiquette % mg
PAR 100.36 350.4 350 mg 98.0-110.0% 343-385
0.18%
IBU 100.40 200.1 200 mg 97.0-103.0% 194-206
0.31%
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According to Table 2, the levels obtained for PAR 100.36+ 0.18% and IBU
100.40+0.31%, indicating that the levels obtained meet the requirements of the
Indonesian Pharmacopeia Edition V, 98.0-110.0% for PAR and 97.0-103.0% for IBU.
Therefore, a binary mixture of PAR and IBU can be measured simultaneously.
Several studies, however, have been reported [18][19], and the proposed method
has the potential to be used in routine drug analysis based on these findings.

4. CONCLUSION
The spectrophotometric AUC method can be used to simultaneously
measure PAR and IBU in a binary mixture without prior separation.

5. ACKNOWLEDGEMENT
We would like to thank the Research Community Services Bureau of the
Ministry of Research and Technology/Deputy Research and Development Bureau of
the Ministry of Research and Technology/National Research and Innovation Agency
under the research contract number: 197/LLI/PG/2021 of the research grant
beginner lecturer.

6. REFERENCES

[1]. Aitken P., Stanescu I, Playne R., Zhang ]., Frampton C.M., Atkinson H.C. 2019.
An Integrated Safety Analysis Of Combined Acetaminophen And Ibuprofen
(Maxigesic®/Combogesic®) In Adults. Journal of Pain Research. 12: 621-634.

[2]. Tan E. Braithwaite I, McKinlay C.J.D., Dalziel S.R. 2020. Comparison of
Acetaminophen (Paracetamol) With Ibuprofen For Tretament of Fever Pain in
Children Younger Than 2 Years: A Systematic Review and Meta-Analysis. JAMA
Netw Open. 3(10):e2022398. doi: 10.1001 /jamanetworkopen.2020.22398.

[3]. Deshpande A. Bhargava D. Gupta M. 2014. Analgesic Efficacy Of
Acetaminophen For Controlling Postextraction Dental Pain. Annals of
Macxillofacial Surgery. 4(2): 176-177. DOI: 10.4103/2231-0746.147117.

[4]. Martino M.D., Chiarugi A. 2015. Recent Advances in Pediatric Use of Oral
Paracetamol in Fever and Pain Management: Review. Pain Ther. 4:149-168.
D0110.1007/s40122-015-0040-z.

[5]. Issa Y.M. Zayed S.LM., Habib L.H.I. 2011. Simultaneous Determination Of
Ibuprofen And Paracetamol Using Derivatives Of The Ratio Spectra Method.
Arabian Journal of Chemistry. 4: 259-263. doi:10.1016/j.arabjc.2010.06.044.

[6]. Ferreira T.R, Lopes L.C. 2016. Analysis of Analgesic, Antipyretic, and
Nonsteroidal Anti-Inflammatory Drug Use In Pediatric Prescriptions. | Pediatr
(Rio]). 92: 81-87. http://dx.doi.org/10.1016/j.jped.2015.04.007.

[7]. Sari T.P, Supadmi W. Perwitasari D.A, Sa’dyah, N.A.C., Rahmawati. 1. 2022.
Analisis Efektivitas Biaya Antinyeri Pasien Diabetik Neuropati di Puskesmas
Kaliwungu Kudus dan RSI Sultan Agung Semarang Pada Tahun 2020 . JFL
19(1): 55-68. https://doi.org/10.31001/jfi.v19i1.1186.

250

Jurnal Farmasi Indonesia


http://dx.doi.org/10.1016/j.jped.2015.04.007
https://doi.org/10.31001/jfi.v19i1.1186.

Jurnal Farmasi Indonesia Vol. 19 No. 2, bulan November tahun 2022 online: jfi.setiabudi.ac.id
ISSN: 1693-8615 EISSN : 2302-4291

[10].

[11].

[12].

[13].

[14].

[15].

[16].

[17].

251

Ningsih D, Rejeki E.S. 2018. Uji Aktivitas Antipiretik dan Kandungan Flavonoid
Total Ekstrak Daun Pepaya. JFL 12(2): 101-108.
https://doi.org/10.31001/jfi.v15i2.451

Alsaad A.A.A., Alassadi E.A.S., Al-Salman H. N. K, Hussein H.H. 2019. The
Simultaneous Determination of Ibuprofen and Paracetamol in Pharmaceutical
Formulations by High-performance Liquid Chromatography with Ultraviolet
Detection. Asian Journal of Pharmaceutics. 13(2): 141-152.

Elkady Y. El-Adl S.M., Baraka M., Sebaiy M.M. 2020. HPLC Method for
Simultaneous Determination of Ascorbic Acid, Phenylephrine, Paracetamol,
Caffeine in Their Pure and Dosage Forms. International Journal of Advanced
Research in  Chemical Science. 7(6): 7-16. DOI:  https://
doi.org/10.20431/2349-0403.0706002.

Kanthale S.B., Thonte S.S., Pekamwar S.S., Mahapatra D.K. 2020. Development
of a Rapid Chemometric Reverse Phase HPLC Method for the Simultaneous
Estimation of Paracetamol and Ibuprofen in Bulk and Tablet Formulation. Int
] Cur Res Rev. 12(23): 98-108. DOL:
http://dx.doi.org/10.31782/1JCRR.2020.122331.

Alkhafaji S.L. and Mahood A.M. 2018. First-order Derivative and UV-
Spectrophotometric Methods for Simultaneous Determination of Paracetamol,
Ibuprofen, and Caffeine in Bulk and Parmaceutical Formulatation. Journal of
Pharmaceutical Research International. 25(2): 1-14.
DOI:10.9734/]PRI/2018/46503.

Mallah M.A., Sherazi S.T.H., Mahesar S.A., Khaskheli A.R. 2012. Simultaneous
Quantification of Ibuprofen and Paracetamol in Tablet Formulations Using
Transmission Fourier Transform Infrared Spectroscopy. American Journal of
Analytical Chemistry. 3: 503-511.
http://dx.doi.org/10.4236/ajac.2012.38067.

Lima A.B., Torres L.M.F.C., Guimaraes C.F.R.C,, Verly, R.M., Silva L.M.D., Janior
A.D.C, Santos W.T.P.D. 2014. Simultaneous Determination of Paracetamol and
Ibuprofen in Pharmaceutical Samples by Differential Pulse Voltammetry Using
a Boron-Doped Diamond Electrode. J. Braz. Chem. Soc. 25(3): 478-483.
http://dx.doi.org/10.5935/0103-5053.20140005.

Ayalew M.E., Ayitegeb D.Y. 2021. Differential Pulse Voltammetric
Determination of Paracetamol Using Activated Glassy Carbon Electrode.
American Journal of Physical Chemistry. 10(2): 16-24. doi:
10.11648/j.ajpc.20211002.11.

Makwana S., Patel M,, Singh B., Upadhyay ]., Shah A. 2015. Development And
Validation Of A Stability Indicating RP-UPLC Method For The Determination Of
Paracetamol And Ibuprofen In Tablet. ]. Chem. Pharm. Res. 7(4):1308-1315.
Tarigan R.E., Muchlisyam, Sinaga S.M., Alfian Z. 2021. Development and
Validation of Area under Curve Spectrophotometry Method for Ternary
Mixture of Dextromethorphan HBr, Doxylamine Succinate and
Pseudoephedrine HCl in Tablet Dosage Form. AIP Conf. Proc. 2342.020001-1-
020001-4. https://doi.org/10.1063/5.0045551.

Jurnal Farmasi Indonesia


https://doi.org/10.31001/jfi.v15i2.451
http://dx.doi.org/10.31782/IJCRR.2020.122331
http://dx.doi.org/10.4236/ajac.2012.38067
http://dx.doi.org/10.5935/0103-5053.20140005
https://doi.org/10.1063/5.0045551

Jurnal Farmasi Indonesia Vol. 19 No. 2, bulan November tahun 2022 online: jfi.setiabudi.ac.id
ISSN: 1693-8615 EISSN : 2302-4291

[18].

[19].

[20].

[21].

[22].

[23].

[24].

[25].

252

Tarigan R.E., Muchlisyam, Sinaga S.M. Alfian Z. 2021. Simultaneous
Determination Of Dextromethorphan Hydrobromide, Doxylamine Succinate
And Pseudoephedrine Hydrochloride In Cough And Cold Syrup By Area Under
Curve Spectrophotometry Method. Rasayan ]. Chem. 14(1): 629-634.
http://dx.doi.org/10.31788/ R]C.2021.1416068.

Nasution L.R., Bachri M., Putra D.E.L. 2018. Simultaneous Estimation Of
Isoniazid And Pyridoxine Hydrochloride In Tablet Dosage Form By
Spectrophotometry Ultraviolet With Area Under Curve Method. Asian ] Pharm
Clin Res. 11(5): 124-126.
http://dx.doi.org/10.22159/ajpcr.2018.v11i5.24314.

Bachri M., Tuty R.P., Edward R. 2018. Quantitative Analysis Of Acetaminophen
And Ibuprofen Mixture In Tablet Utilizing Centered Average On Spectrum
Ratio By Spectrophotometric Technique. Asian ] Pharm Clin Res. 11(12): 344-
349, http: //dx.doi.org/10.22159 /ajpcr.2018.v11i12.28093.

Gunawan U., Prasetyanto E.A., Gunardi S.I. 2021. Pengembangan Molecular
Imprinted Polymer Untuk Pemisahan Vitamin C dalam Sediaan Multivitamin.
JF1. 18(1): 10-24. https://doi.org/10.31001/jfi.v18i1.1155 .

Tarigan R.E., Muchlisyam, Sinaga S.M. Alfian Z. 2020. Development And
Validation Of Double Divisor Ratio Spectra Derivative Spectrophotometry
Method For Ternary Mixture Of Dextromethorphan Hydrobromide,
Doxylamine Succinate And Pseudoephedrine Hydrochloride In Tablet Dosage
Form. Int J App Pharm. 12(6): 249-252.
http://dx.doi.org/10.22159/ijap.2020v12i6.39037.

Khandare B., Dudhe P.B., Upasani S.,, Dhoke M. 2019. Spectrophotometric
Determination of Vandetanib in Bulk by Area Under Curve and First Order
Derivative Methods. International Journal of PharmTech Research. 12(2): 103-
110. http://dx.doi.org/10.20902/1JPTR.2019.120202.

Tarigan R.E., Sarumaha Y. 2022. Determination of Isoniazid and Pyridoxine
Hydrochloride Levels in Tablet With Ultraviolet Spetrophotometry by
Successive Ratio Derivative. IAMSPH. 3(1): 95-101.

Tarigan R.E. 2021. Development of Assay Methods for Combination of Antiflu
and Antitussives in Pharmaceutical Preparations by Ultraviolet
Spectrophotometry. Dissertation. Pharmaceutical. USU.

Jurnal Farmasi Indonesia


http://dx.doi.org/10.22159/ajpcr.2018.v11i5.24314.
http://dx.doi.org/10.22159/ajpcr.2018.v11i12.28093
https://doi.org/10.31001/jfi.v18i1.1155
https://doi.org/10.31001/jfi.v18i1.1155
http://dx.doi.org/10.22159/ijap.2020v12i6.39037
http://dx.doi.org/10.20902/IJPTR.2019.120202

