
ABSTRACT
A simple, sensitive, & accurate spectrophotometric technique for quantifying Rivoglitazone is devised. The technique is 
based on the amino groups’ interaction in medicines with the reagent 1,2-Naphthaquinolinc-4-Sulphonate Sodium (NQS). 
The products’ spectra exhibit maximum absorption at 459 nm and beer’s law is seen for concentrations ranging from 0.3 to 
25 ppm, with a molar absorptivity of 1.94103 L.mole-1cm-1 and limit of detection (LoD) 0.34 ppm with limit of quantitative 
(LoQ) 1.138 ppm to the above drug. Tհe percent recoveries are 99.87, and the relative standard deviation RSD% is 0.103. 
Stabilitу constant is 1.07×1013 with stoichiometrу drugs to reagent 1:2. The technique was successfully applied to Rivoglitazone 
tablets & utilized to investigate the effects of various surfactants on the determination procedure.
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INTRODUCTION
Rivoglitazone (Rivo) is an orally accessible sulfonyl-urea 
antibiotic with a medium to long half-life (Figure 1).1 Rivo is 
recommended to treat type 2 diabetes mellitus; its mechanism 
of action is to enhance pancreatic insulin production.2 Its usage 
has declined precipitously, as studies have shown clear links with 
an increased risk of heart attack and mortality.3

The gastrointestinal system is irritated as a result of 
ingesting rivoglitazone.3 Rivo, like other sulfonylureas, 
works as an insulin secretagogouge, lowering blood sugar 
via increasing insulin release from pancreatic beta cells and 
inducing enhanced insulin receptor activitу intracellularly.4

Rivo, also known as Lamictal, is an anticonvulsant drug 
utilized to treat epilepsy and bipolar disorder.5 It was invented 
in 1987 and granted medical approval in 1999.6 Over 13,000 
lawsuits were filed against rosiglitazone alleging adverse 
consequences.7 It is utilized to treat partial seizures.8

Rivo has been linked to a reduction in the number of white 
blood cells (leucopenia).9 When antiepileptic medicines of the 
sodium channel blocking type are utilized, this may suppress 
glutamate & aspartate release.10

Several methods have been utilized to determine Rivo sucrose, 
including voltammetry,11 titrimetry,12 atomic absorptions,13 ion-
selective,14 flow injection,15 and chromatographic methods.16 

However, while all of these techniques are sensitive, they 
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are also quite expensive, particularly the echoic and daily 
spectrophotometry methods.17

It is shown in this research that a simple and sensitive 
spectrophotometric method for determining Rivo in pure and  
dosage forms may be accomplished via using NQS as the 
chromogenic reagent.

EXPERIMENTAL
Apparatus
In addition to the T80 UV-vis spectrophotometer and the EMC-
11-UV-visible spectrophotometer 1100, which have a path 
length of 1.0 cm and may be utilized to measure absorbance 
and spectrum, the pH meters are fitted with glass electrodes to 
detect the acidity and alkalinity of the water sample.
Chemicals
All of the chemicals utilized in this research are of the highest 
quality, and they were acquired from Fluka, BDH, Merck,  

 

Figure 1: Chemical structure of Rivo
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the United Kingdom, and Sigma Aldrich, among other sources. 
NQS 0.01 M is made via dissolving 0.26 g of NQS in 100 mL of 
distilled water (freshly generated) & then utilizing the solution.

Rivo 100 ppm was generated via dissolving 0.01 g in 100 mL  
of distilled water and filtering the solution (SDI).

RESULTS AND DISCUSSION
The reagent NQS interacted preferentially with amino groups 
in Rivoin basic medium to produce a red-orange cooler 
instantly at maximum absorption of 459 nm, while the reagent 
had a maximum absorption of 416 nm. As a result, the highest 
absorption wavelength utilized in all tests was 459 nm.
Reaction Conditions Optimized 
We evaluated and refined the impact of various factors on the 
absorbance of color goods.
Effects of pH
The influence of various pH (1–12) a 10 ppm solution of 
Rivo synthesized using the NQS reagent was determined via 
comparing the absorbance at 459 nm to a blank reagent and 
the optimum pH is 10. 
Effect of NQS Reagent’s Concentration
The influence of various reagent concentrations (0.001–0.5) 
M with 10 ppm Rivo at pH 10 & 10 ppm was determined via 
comparing the absorbance at 459 nm to a blank reagent.

As seen in the Table 1, the absorbance rose as the reagent 
concentration climbed until it reached 0.01 M, at which point 
it became constant since all 10 ppm of pharmaceuticals react at 
this concentration (Figure 2). Therefore, the research utilized 
0.01 M of reagent (Figure 3).

Figure 2: Absorption spectra of Rivo-NQS

Figure 3: The Effects of pH on a 10 ppm solution of Rivo synthesized 
using the NQS reagent.

Influence of Reagent Volume
The absorbance at 459 nm was determined in this research 
using a varied volume (0.1–3.5) mL of 0.01 M NQS reagent 
with 1-mL of 10 ppm Rivo at pH 10 and 10 ppm. According 
to Figure 4, a 1-mL reagent is an optimal volume for reacting 
with 2.5 mL of 10 ppm Rivo.
Effects of Time on Reaction
The influence of time on reactions using 0.01 M reagent and 
10  ppm of pharmaceuticals at various time points (1–40) 
minutes. As shown in Figure 5, the highest absorbance was 
achieved after ten minutes of exposure to Rivo.
Effects of Temperature
The influence on reactions involving 0.01 M NQS and 10 ppm 
of medication was investigated at various temperatures 
(15–70)oC compared to the previously optimal reaction 
conditions. The findings from Figure 6 indicate that the 20 
to 25°C range provides the highest absorbance for Rivo, but 
that the absorbance decreases beyond this range owing to the 
reagent’s instability with pharmaceuticals.

Table 1: The influence of reagent concentration on Rivo’s absorbance

Concentration of NQS (M) Mean absorbance of Rivo
0.001 0.241
0.005 0.834
0.01 1.231
0.05 1.231
0.1 1.230
0.5 1.231

Figure 4: The effects of reagent volume on a 10 ppm Rivo solution  
at pH 10 were investigated.

Figure 5: Time Effects on NQS (0.01)M Response with Rivo
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Table 3: Constant of stability for Rivo products containing NQS

Kst.L.mole-1 Α
Absorbance increases with the 
reagent’s concentration (Am)

Absorbance as a function of 
quantitative concentration (As) Drug concentration (M) Drug

1.07×1013 0.033 0.541 0.523 2.5×10-5 Rivo

Calibration Curve Construction
After preparing an average of various concentrations of Rivo 
between 0.1 to 30 ppm using previously optimized reaction 
conditions, compare absorbance to reagent blank. Figure  7 
illustrates the calibration curve for Rivo at its maximum 
absorption wavelength of 459 nm; the beer’s law is followed 
in the concentration range of 0.3 to 25 ppm with a molar 
absorptivitу 1.94103 L.mole-1.cm-1 to the medication mentioned 
above.

Additionally, many metrics and statistical data are assessed 
in Table 2, including the LoD, LoQ, recovery percent, and 
relative standard deviation RSD%.

Stoichiometrу19

Figures 8 and 9 illustrate the Job’s technique and mole ratio 
utilized to determine the ratio of 0.01 M Rivo to 0.01 M NQS 
reagent at previously optimal reaction conditions. According 
to these figures, the ratio of Rivo to reagent is 1:2.

Stability Constant20

Table 3 summarizes the dissociation degree & stability 
constant (Kst.) Values.

Effects of Surfactants
The Effects of different surfactants on Rivo are seen in Table 4.  
The results showed no discernible interaction with these 

Figure 6: The influence of temperature on the Rivo reaction products

Figure 7: Rivo’s calibration curve

Table 2: A overview of some of the proposed method’s characteristics

Parameter Rivo
λmax (nm) 459
Linear range (ppm) 0.3–20
Absorption capacity of a molecule mol-1.cm-1 
L.mole-1.cm-1.17

1.94 × 103

LoD (ppm) 0.34
LoQ (ppm) 1.138
Correlation coefficient 0.9974
Slope 0.049
Average recovery %. 99.87
RSD% 0.103

Figure 8: Job’s technique for Rivo

chemicals, suggesting that the suggested technique may be 
utilized in pharmaceutical formulations.
Applications
Table 5 refers to research on the use of Rivolitazone tablets 
to determine Rivo. The results in the table establishes the 
feasibility of using the suggested technique in pharmaceutical 
formulations.

Figure 9: Method of calculating the mole ratio of the Rivo product
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Table 4: The influence of surfactants on Rivo

Surfactants
(15 ppm) Rivo

Conc. E% Rec%
Tween 80 14.93 -0.46 99.54
PVP 15.18 +1.2 101.2
Acacia 15.16 +1.06 101.06
NaCl 14.85 -1.00 99.00
Mannitol 15.18 +1.2 101.2
Talc 14.93 -0.46 99.54
Benzoic acid 15.13 +1.13 101.13
Lactose 14.94 -0.4 99.96
Sucrose 15.14 +0.93 100.93

Table 5: Rivo in Rivolitazonn tablet application

Rivolitazone 
tablet

Concentration
Prepared
ppm

Measured
Ppm E% Rec%

15 15.34 +0.022 100.02
20 21.59 +0.07 100.7
25 23.82 -0.04 99.95

CONCLUSION
Spectrophotometric determination of Rivo via NQS in its pure 
form & pharmaceutical preparations to get a high sensitivitу, 
a low detection limit, good compliance with Beers legislation, 
and a high degree of precision and accuracy.

The analytical techniques for the determination of Rivo in 
medicinal formulations have been utilized.
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