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Summary. Acetyl salicylic acid (ASA), as the major drug consumed in the world, has 
been combined with other various drugs. In this regard, ASA–rosuvastatin is the most 
recent combination. The current article reported the first two separation methods for the 
assay of that combination utilizing sequential injection chromatography (SIC) and high-
performance liquid chromatography (HPLC). The optimization process was conducted 
for SIC, and the optimum conditions were then adapted to HPLC. Both methods, SIC 
and HPLC, were validated and successfully applied to tablet formulation. In both meth-
ods, the analytes were chromatographed onto a short C18 monolithic column 
(4.6 × 25 mm) by a mobile phase composition of 10 mmol L−1 phosphate:acetonitrile: 
methanol (50:30:20, v/v/v at pH 3.0). The performances of both methods were com-
pared. The remarkable advantages of the SIC method over HPLC method were the re-
duction in reagent consumption and instrumentation simplicity and cost-effectiveness. 
The total volume of mobile phase consumed is three orders of magnitude larger in 
HPLC than that in SIC. Other analytical features of the SIC and HPLC methods were 
comparable and acceptable for pharmaceutical analysis. Accordingly, the SIC method 
could be more suitable for routine analysis of simple matrices after examining the capa-
bility of the technique to work under industrial conditions. 
 
Key Words: sequential injection chromatography, high-performance liquid chromatog-
raphy, acetyl salicylic acid, rosuvastatin, method validation, pharmaceutical analysis  

 
 

Introduction 
Since its inception for more than 40 years ago, high-performance liquid 
chromatography (HPLC) has become the dominant separation technique 
especially in pharmaceutical analysis. However, the increasing require-
ments of minimizing waste from chemical analysis and the shortage of ace-
tonitrile, as a universal solvent in HPLC, encourage researchers to develop 
alternative separation techniques. The major challenges of HPLC are the 
high consumption of solvents, which is due to a continuous flow and large 
instrumentation dimension, and high cost of solvent especially acetonitrile. 
Another challenge of HPLC is the high cost of instrumentation and its main-
tenance. On the other hand, capillary electrophoresis (CE), as a microfluidic 
separation technique, has been developed as an alternative to HPLC. The 
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benefits of CE are the reduction of the consumed volumes of reagents and 
the avoidance of the use of acetonitrile. Nevertheless, CE does not cover a 
wide range of applications as HPLC. 

In another context, the simplicity, inexpensiveness, reagent-saving, 
automation, and miniaturization of flow injection (FI) techniques have em-
powered the techniques to gain worldwide popularity in chemical analyses 
with a special attention to pharmaceutical analysis [1, 2]. However, FI tech-
niques had suffered from the limitation of multi-quantification with a sepa-
ration procedure. Nevertheless, some approaches were proposed for multi-
quantification without implying separation procedures [3–5]. 

The adventure of monolithic columns encourages researchers to set 
them in sequential injection analysis (SIA) manifold. SIA is the second gen-
eration in the family of FI techniques [6]. The aim of that development was 
to test a new SIA separation manifold and to demonstrate its functionality 
for the simultaneous quantification of various compounds. This develop-
ment has generated a new version of SIA that is termed sequential injection 
chromatography (SIC) [7]. 

Unlike particle sorbents as the common chromatographic columns, one 
of the advantageous features of monolithic columns is the high separation 
efficiency that could be obtained even with relatively short columns [8, 9]. 
Additionally, monolithic columns are less flow resistant, which is due to the 
high porosity of monolithic material [8, 9]. This feature enables the use of 
monolithic columns in low-pressure flow systems as SIC. 

The procedure of SIC, in principle, is based on sequential injection of 
mobile phase and samples, i.e., a discontinuous-flow approach. Solutions 
are aspirated and dispensed into monolithic columns through multi-
selection valves using a low-pressure syringe pump. During aspiration and 
prior introducing onto monolithic columns, solutions are held in a holding 
coil. After elution, compounds are detected through a flow cell using minia-
turized fiber optic spectrometric devices. 

SIC has proved to be an effective alternative for separation and quantifi-
cation procedures with a special concern to pharmaceutical [10–15], phyto-
chemical [16, 17], biochemical [18, 19], environmental [13, 20], and food 
analysis [13, 21]. The joint use of SIA, as a simple miniaturized handling 
technique, and a monolithic column, has generated SIC that is less expensive 
than HPLC. In addition, for its miniaturization, SIC uses small bench space 
and hence allows a high degree of portability. Moreover, the merit of the dis-
continuous-flow approach as well as system miniaturization works hand in 
hand to drastically reduce the consumed volumes of mobile phase. Accord-
ingly, that benefit also offers better safety for the environment. Furthermore, 
for its simple construction, the lack of complex parts in SIC translates into 
unrivaled robustness, ease of use, less downtime, and less troubleshooting. 
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On the other hand, the major limitation of SIC is the back pressure of separa-
tion column, which is due to the limited flow rate of the syringe pump. This 
problem limits the use of long separation column and hence limits the sepa-
ration of many analytes despite nineteen chromatographic peaks for amino 
acids were observed in a previous study [16]. Another limitation of SIC is 
that the limited volume of the syringe. The commercially available syringe 
volume is 4 mL, which might not be enough for eluting all compounds from 
a separation column. However, this problem could be solved by refilling the 
syringe. Furthermore, the lack of a software for data treatment despite an ef-
fective software is available for controlling the SIC system is a limitation. 

Aspirin, acetylsalicylic acid (ASA), is widely employed in pharmaceuti-
cal formulations and is probably the major drug consumed in the world 
[22]. It is chemically named 2-acetoxybenzoic acid (Fig. 1). In the last dec-
ade, various pharmaceutical manufacturers have prepared formulations of 
ASA combined with some medicines to enhance treatment. Recently, ASA 
has been combined with rosuvastatin (RST) in tablet formulation. RST be-
longs to statin drugs, which are used to reduce cholesterol levels by inhibit-
ing the enzyme 3-hydroxy-3-methylglutaryl-coenzyne A (HMG-CoA)  
 

 
(a) 

 

 
(b) 

 

Fig. 1. Chemical structures of (a) ASA and (b) RST 
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reductase. The latter enzyme plays a central role in the production of cho-
lesterol in the liver [23]. Chemically (Fig. 1b), RST is a bis[(E)-7-[4-(4-fluorop-
henyl)-6-isopropyl-2-[methyl-(methyl-sulfonyl)amino]pyrimidin-5-yl] (3R,-
5S)- 3,5-dihydroxyhept-6-enoicacid] calcium salt. The recent combination of 
ASA–RST is used to help in lowering cholesterol and as a blood thinner. 
Thereby, the development of assay methods for the separation and simulta-
neous quantification of ASA and RST is required for the purpose of quality 
control in pharmaceutical industry. Moreover, modern industrial-scale as-
say methods enjoying rapidity, reagent-saving, and instrumentation inex-
pensiveness is desirable as well.  

Toward that end, it has been proposed to develop an SIC and an HPLC 
assay methods for the combination of ASA and RST in their pharmaceutical 
formulations. Because SIC is simpler and more reagent-saving than HPLC, 
the optimization process was first carried out for SIC. Then, the achieved 
optimum conditions were adapted to HPLC. In addition, validation process 
was conducted in parallel for SIC and HPLC methods. A comparative study 
on the performance of both methods is described as well.  

In the literature, to the best of our knowledge, one HPLC method for 
the separation and quantification of ASA and RST [24] was retrieved. That 
method used C8 column with mobile phase containing acetonitrile:metha-
nol:water (25:30:45, v/v/v) at pH 3. In addition, two spectrophotometric 
methods using ultraviolet (UV) detection were reported for simultaneous 
quantifications of ASA and RST [25, 26]. 

 
 

Experimental 

Instrumentation 

The SIC system used in the current study was SIChrom®. It was assembled 
by FIALab® (Medina, WA, USA). As shown in Fig. 2, the SIC manifold is 
composed of the following devices: (1) S17 PDP® syringe pump with a pres-
sure of 500 psi, and a reservoir of 4 mL was manufactured by Sapphire En-
gineering (Pocasset, MA, USA). (2) 10T-0179H Cheminert® high-pressure 
stainless-steel selection valve (up to 5000 psi) with 10 ports was manufac-
tured by Valco Instrument Co. (Houston, TX, USA). (3) USB-4000® fiber op-
tic CCD UV/vis detector and DH-2000® deuterium UV light source were 
manufactured by Ocean Optics Inc. (Dunedin, FL, USA). (4) Ultem® 10 mm 
micro-volume Z-flow cell was supplied from FIAlab Instruments Inc. 
(Bellevue, WA, US). (5) Two hundred micrometers subminiature version A® 
fiber optic connectors with a core diameter of 60  μm were fabricated by Ce-
ramOptec (East Longmeadow, MA, US). (6) Pump tubing of 0.03″ I.D. Tef-
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lon type was supplied from Upchurch Scientific, Inc. (Oak Harbor, WA, 
USA). It was used to connect various devices of the SIC manifold and to 
make a holing coil (50-cm long). (7) PC equipped with FIALab Software® for 
Windows® version 5.9 was supplied from FIAlab (Medina, WA, USA).  

The HPLC system (model 2695), which was equipped with a photo di-
ode array detector (model 2996), was supplied from WATERS Corporation 
(Milford, MA, USA). The software controlling the HPLC system was Em-
power®. It was also developed by Water Corporation. Chromolith® re-
versed-phase monolithic separation (4.6 × 25 mm) and guard (4.6 × 5 mm) 
columns were manufactured by Merck (Darmstadt, Germany). 

 

 
Fig. 2. Schematic diagram of an SIC assembly 

Chemicals, Reagents and Samples 

Double-distilled deionized water was used throughout the experimental 
work. All chemicals and reagents were of analytical reagent grade. ASA, 
acetonitrile, methanol, sodium hydrogen phosphate, and ortho-phosphoric 
acid were purchased from Sigma-Aldrich (Taufkirchen, Germany). RST cal-
cium salt was purchased from BDG Synthesis (Wellington, New Zealand).  

Unistar cap® tablets were prepared by Unichem Laboratories Ltd. 
(Mumbai, India). Jusprin® tablets were prepared by Gulf Pharmacutical In-
dustries (Ras Alkhaimh, United Arab Emirates). Crestor® tablets were pre-
pared by IPR Pharmaceuticals Inc. (Carolina, Puerto Rico). 

Preparation of Reagents and Samples 

The stock standard solutions of ASA and RST were prepared by dissolving 
appropriate amounts corresponding to 1.0 mg mL−1 concentration in 
methanol. All stock solutions were stored at 2–8 °C. The stock solutions 
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were further mixed and diluted with the mobile phase to give a series of 
mixed standard solutions of ASA and RST in the concentration ranges of 
5.0–250.0 and 1.0–150.0 μg mL−1, respectively. 

For the preparation of pharmaceutical formulations, twenty tablets 
were accurately weighed and powdered. Amounts of powder equivalent to 
10 mg and 15 mg of ASA and RST, respectively, were weighed and dis-
solved in 100 mL of methanol. All solutions were filtered through 
Whatman® filter paper No. 41 after subjecting to sonication for 30 min. The 
working solutions were prepared appropriately by dilution with mobile 
phase to get the required concentration. 

SIC Procedure 

A rapid protocol controlling the proposed SIC procedure was programmed 
as the following sequence. 

 
1. One thousand microliters of the mobile phase was aspirated 

through the check valve in the syringe pump at a flow rate of  
150 μL s−1.  

2. For column conditioning, the mobile phase was introduced into 
the separation column through port-2 and the guard column (Fig. 
2) at flow rate of 30 μL s−1. 

3. The syringe was filled again with 3500 μL of the mobile phase at 
flow rate of 150 μL s−1. 

4. Forty microliters of standards/samples were loaded into the hold-
ing coil through port-3 to port-10 at a flow rate of 10 μL s−1.  

5. The sample and mobile phase were then injected into the guard 
and separation columns through port-2 at flow rate of 30 μL s−1. 

6. During step 5, the detector was set at 240 nm, and the software 
was used to acquire chromatograms. 

Results and Discussion  

Method Optimization 

The optimization process was carried out for SIC. Then, the optimum condi-
tions were adapted to HPLC. A newly developed SIC system [11, 12] was 
used in this study. The developed system allows the use of a mobile phase 
including salts, as buffers, with a monolithic column of up to 100 mm length 
without showing solution leakage. In the newly developed SIC system, a 
low-pressure resistant selection valve (250 psi) was replaced by a selection 
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valve of a pressure resistant of up to 5000 psi. However, a short monolithic 
column (4.6 × 50 mm) has been found to be enough for sufficient separation 
of ASA and RST. A short column was adopted to offer rapid and reagent-
saving procedure. Interestingly, the effect of silanol groups in Chromolith 
columns was minimized by chemical modification by n-alkyl chains with a 
high ligand density, besides fully endcapping. In addition, the structure 
macropore size of 2 μm, mesopore size of 13 nm, pore volume of 1 mL g−1, 
and total porosity of more than 80% allow this rapid and sufficient separa-
tion. 

For optimizing flow rate in SIC, the suitable range has been found to be 
20–40 μL s−1 [10–21]. It is well-known that high flow rate accelerates analysis 
and sharpens peaks. In contrast, high flow rates increases the back pressure 
in a separation column. On the other hand, with respect to peak height and 
peak shape, the practicable range of sample volume injected into SIC has 
been found to be 40–60 μL [10–21]. At a large sample volume, peak height 
was significantly improved while acceptable peak shape was not achieved. 
Therefore, to compromise between those parameters, a flow rate of 30 μL s−1 
and a sample volume of 40 μL were set as the optimum.  

Because it is the most effective condition on separation efficiency, the 
composition of mobile phase was optimized using the factorial design ap-
proach. To simplify the matrix of a factorial design, it is desirable to mini-
mize conditions as possible [10–21]. Based on a previous study [24], both 
solvents, acetonitrile and methanol, were found to be essential for sufficient 
separation. In addition, a primary study revealed that phosphate buffer 
would improve the separation. The composition of acetonitrile:methanol: 
phosphate (50:30:20, v/v/v) was used. The suitable levels of phosphate con-
centrations were 10 and 20 mmol L−1 while the suitable levels of pH were 
3.0 and 4.0. Accordingly, the 22 full-factorial design was applied. The base 2 
stands for the minimum and the maximum level of a conditions. The power 
2 stands for the number of conditions. Multi-response approach was 
adopted to examine the effect of the latter two conditions on resolution, re-
tention time, baseline, peak symmetry, peak height, and consumed mobile 
phase volume. The results obtained are illustrated in Table I. Sufficient sepa-
ration (resolution ≥2.7) and acceptable noise were obtained using all condi-
tions. The retention times for ASA were in the range of 0.4–0.5 min while 
those for RST were in the range of 0.95–1.12 min, i.e., a rapid elution was 
achieved using all conditions.  

The main effect factors of buffer concentration and pH were calculated, 
and the results obtained are depicted in Fig. 3. The degree of effect of pH on 
retention time is much more than that of buffer concentration (Fig. 3a). More 
over, the type of effect of pH is negative while the effect of buffer concentra- 
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(a) 

 
(b) 

 
(c) 

Fig. 3. Effect factors of buffer concentration (BC) and pH on retention time (tR),  
peak height (PH), and peak symmetry (PS) of ASA and RST 
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tion is slightly positive. This means the increases of pH decreases the 
solubility of ASA and RST in the mobile phase. On the other side, the effect 
of pH (positive) on the peak height of RST is two-fold the effect of pH (also 
positive) on the peak height of ASA (Fig. 3b). For the response of peak 
symmetry, the type and degree of effect of conditions do not reflect the 
optimum because the optimum response is a target figure and not relative 
(Fig. 3c).  

 
Table I. 22 Full-factorial design matrix for optimizing mobile phase composition 

(phosphate concentration and pH) in SIC methoda 

Condition 
level Response 

Retention time 
(min) 

Peak 
symmetry Peak height 

BCb pH Resolution Baseline 
(AU)c 

ASA RST ASA RST ASA RST 

+ + 3.0 0.0030 0.42 1.03 0.71 0.50 0.15 0.47 

+ − 3.8 0.0023 0.46 1.04 0.79 0.63 0.14 0.54 

− + 2.7 0.0041 0.40 0.95 0.7 0.65 0.15 0.51 

− − 3.0 0.0022 0.48 1.10 0.80 0.80 0.12 0.54 

aFixed conditions: ASA and RST concentration: 50 μg mL−1, stationary phase: C18 
monolithic column (4.6 × 25 mm), mobile phase: phosphate:ACN:MeOH (50:30:20, 
v/v/v), flow rate: 30 μL s−1; sample volume: 40 μL, UV detection at 240 nm. 

bBuffer concentration. 
cAbsorbance unit. 
 
 
On the other hand, the best peak symmetry was obtained at low phos-

phate concentration and lowest pH. This improvement is due to the higher 
buffer capacity at a low pH. Also, the modification of silanol groups in the 
Chromlithic® columns, as previously demonstrated, may contribute in im-
proving peak shape. For peak height, all values for either ASA or RST are 
comparable using different conditions of phosphate concentration and pH. 
Because peak height was adopted for response instead of peak area, the 
conditions of those recorded the best peak symmetry (10 mmol L−1 phos-
phate and pH 3.0) were set as the optimum. 

Method Validation 

The validation process was performed in parallel for SIC and HPLC meth-
ods. To avoid differences due to manipulation, the same standards and 
samples were used for validation of both SIC and HPLC methods. The 
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range of linearity with correlation coefficient, intra-day precision, inter-day 
precision, limit of detection (LOD), limit of quantification (LOQ), and re-
covery were examined in both methods. The results obtained are introduced 
in Table II. The validation was based on the guidelines recommended by the 
International Union of Pure and Applied Chemistry [27]. 

 
Table II. Comparative study on conditions and efficiency of the SIC and HPLC methods 

Condition SIC HPLC 
Stationary phase C18 monolithic column (4.6 × 25 mm) 
Mobile phase com-
position 10 mmol L−1 phosphate:acetonitrile:methanol (50:30:20, v/v/v at pH 3.0) 

Flow rate (mL min−1) 1.8 
Sample volume (μL) 40 
Consumed mobile 
phase volume (mL) 3.30 12.8 

Total volume of 
waste production 
(mL) 

3.34 13.2 

UV detection (nm) 240 240 
Resolution 3.00 1.75 
 ASA RST ASA RST 
Retention time (min) 0.48 1.10 0.33 0.60 
Peak symmetry 0.75 0.63 1.03 1.10 
Theoretical plates 516.7 886.1 2686.2 3196.8 

Calibration equation PHa =  
0.003Cb − 0.0001 

PH =  
0.010C − 0.0160 

PAc = 
 3106.8C + 41377 

PA =  
27843.0C + 105911 

Correlation coeffi-
cient  0.9999 0.9999 0.9995 0.9998 

Linear range (μg 
mL−1) 25–200 10–100 25–150 10–120 

LOD  
(μg mL−1) 0.5 0.1 0.5 0.3 

LOQ  
(μg mL−1) 1.7 0.4 1.6 1.1 

Intra-day precision 
(%) 0.3 1.1 1.2 2.2 

Inter-day precision 
(%) 1.3 1.8 1.7 2.8 

aPeak height. 
bConcentration (μg mL−1). 
cPeak area. 

Separation Efficiency 

Sufficient separation was achieved from both methods. However, the reso-
lution of the SIC method is better than that of the HPLC method (Table II). 
On the other hand, Table II also shows that the peak symmetry obtained 

Unauthenticated | Downloaded 05/19/23 02:06 PM UTC



Optimizing SIC Assay Method 

 

121 

from the HPLC method is better than that of the SIC method. In addition, 
the numbers of theoretical plates for both drugs obtained from the HPLC 
method are larger than that of the SIC method. In general, all chroma-
tographic features of both methods are acceptable. Fig. 4 shows a typical 
chromatogram obtained from the SIC method while Fig. 5 shows a typical 
chromatogram obtained from the HPLC method. 
 

 
Fig. 4. Chromatogram obtained from SIC system for 50 μg mL−1 ASA and 50 μg mL−1 

RST; conditions: C18 column (4.6 × 25 mm); mobile phase composition: phosphate 
(10 mmol L−1):acetonitrile:methanol (50:30:20, v/v/v, pH 3.0); sample volume,  

40 μL; flow rate, 30 μL s−1; UV detection at 240 nm 
 

 
The range of linearity of the two methods was tested by preparing a 

long series of mixed standard solutions including ASA and RST. Based on a 
preliminary investigation, a higher range of concentrations of ASA (5.0–
250.0 μg mL−1) than RST (1.0–150.0 μg mL−1) was prepared for calibration 
purpose. Each concentration level was injected three times into both SIC 
and HPLC systems. The regression curves were obtained by plotting height 
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area versus concentration. For ASA, a wider range of linearity was obtained 
by SIC (25–200 μg mL−1) than that of HPLC (25–150 μg mL−1). For RST, a 
wider range of linearity was obtained by HPLC (10–120 μg mL−1) than that 
of SIC (10–100 μg mL−1). However, all ranges obtained by SIC and HPLC 
are suitable for the assay of ASA and RST in their formulations. Further-
more, acceptable correlation coefficients (≥0.9995) were obtained for both 
drugs by both techniques. 

 

 
 

Fig. 5. Chromatogram obtained from HPLC system for 50 μg mL−1 ASA and 50 μg mL−1 
RST; conditions: C18 column (4.6 × 25 mm); mobile phase composition: phosphate 

(10 mmol L−1):acetonitrile:methanol (50:30:20, v/v/v, pH 3.0); sample volume,  
40 μL; flow rate, 30 μL s−1; UV detection at 240 nm 

Recovery and Application 

The recovery of the SIC and HPLC methods was examined using pharma-
ceutical samples as described in the “Chemicals, Reagents and Samples” 
section. A previously reported HPLC method [21] was also applied to the 
same samples, and the results obtained were used as reference values for 
calculating the recovery of the SIC and HPLC methods. Each sample was 
examined three times using the three methods. The recovery of each was 
determined, and the relative standard deviation (RSD) was calculated. The 
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results obtained are introduced in Table III. Acceptable recovery values, 
which are in the range of 97.4–100.3%, were obtained for both drugs using 
both methods.  
 

Table III. Applications of the SIC and HPLC methods to tablets formulations 

Content (mg) Recovery (%) 
Trade name 

ASA RST ASA RST 
Unistar cap® 75 10 98.3 99.1 
Jusprin® 81 mg – 100.3 – 
Jusprin® 100 mg – 98.7 – 
Crestor® – 10 mg – 97.8 
Crestor® – 20 mg – 97.4 

Limits of Detection and Quantification 

The LOD was determined at a signal-to-signal ratio of 3 whereas the LOQ 
was obtained at a signal-to-signal ratio of 10. For both drugs, the LODs 
(≤0.5 μg mL−1) and LOQs (≤1.7 μg mL−1) obtained by SIC and HPLC were 
comparable and suitable for pharmaceutical analysis. 

Precision 

The intra-day precision was examined using two mixed standard solutions. 
The first solution contained 25 μg mL−1 ASA and 10 µg mL−1 RST. The other 
one contained 50 μg mL−1 ASA and 30 μg mL−1 RST. Each solution was ana-
lyzed seven times using both SIC and HPLC methods. On the other hand, 
the inter-day precision was examined using the same concentrations. The 
solutions were analyzed five times over five consecutive days using the SIC 
and HPLC methods. However, each solution was daily prepared. The SIC 
and HPLC methods recorded acceptable intra-day precision (RSD ≤ 2.2%) 
and inter-day precision (RSD ≤ 2.8%). Interestingly, as shown in Table III, 
the intra- and inter-day precision obtained by SIC were better than those ob-
tained by HPLC. This result could be attributed to the construction of SIC, 
which is simpler than HPLC. 

Selectivity 

To verify a probable interference of the excipients possibly found in tablet 
formulation, the selectivity of the SIC and HPLC methods was investigated. 
Two placebo solutions including 10 and 50 μg mL−1 excipients were ana-
lyzed using the two proposed methods. In addition, a background solution, 
which included only the mobile phase, was examined in the two methods. 
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In general, acceptable baselines with no significant peaks were recorded in 
the proposed methods. This result indicates that the two provided methods 
were specific for ASA and RST in the presence of excipients possibly found 
in tablet formulation. 

Other Analytical Features 

It is worth noting that the interesting advantages of SIC method over HPLC 
methods are mainly the reagent-consumption and instrumentation simplic-
ity and cost. The total volume consumed in the SIC method was 3.34 mL 
while that in the HPLC method was 13.20 mL. Both discontinuous-flow ap-
proach and system miniaturization contribute in the reduction of reagent 
consumption. The tubes for loading solutions in SIC are much shorter than 
that in HPLC. The benefit of reagent-saving in SIC also offers better safety 
for the environment than that in HPLC. On the other hand, the instrumenta-
tion simplicity of SIC offers less instrumentation cost. The SIC system is less 
than half the price of HPLC. The simplicity of SIC also makes maintenance 
cost less.  

Conclusion 

The current study provides two validated methods for the assay of ASA 
and RST in their combined and single dosage forms utilizing SIC and HPLC 
techniques. The SIC method has proven to be an effective alternative to the 
HPLC method with the advantages of downscaled reagent consumption 
and instrumentation simplicity and cost-effectiveness. Notwithstanding the 
potentials of the SIC method, the technique has not been tested yet for 24-
hour operation under industrial conditions. 
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