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Abstract:

Acetylsalicylic acid (aspirin) is a widely prescribed analgesic and antiplatelet agent that is susceptible to moisture-
induced degradation. Monitoring moisture content and thermal behavior may provide useful preliminary
information regarding physicochemical changes during storage. This study aimed to perform a laboratory-based
comparative evaluation of moisture content and melting point characteristics among six commercial aspirin tablet
products (75 mg) marketed in Tobruk, Libya, and to investigate the statistical relationship between these two
physical parameters. Six commercially available 75 mg aspirin tablet products were purchased from community
pharmacies in Tobruk, Libya, in May 2026. Moisture content (loss on drying) was determined using a halogen
moisture analyzer (Mettler Toledo HB43-S) at 105°C until constant weight. Melting point measurements were
performed on finely powdered tablet samples using a Stuart Scientific SMP3 digital melting point apparatus at a
controlled heating rate of 1.0°C/min. All determinations were carried out in technical duplicates. Moisture content
values ranged from 0.10% to 1.40% (mean = 0.70%), while melting point values ranged from 134.40°C to
136.50°C (mean = 135.45°C). Pearson correlation analysis demonstrated a statistically significant and very strong
negative correlation between moisture content and melting point (r =—0.992, p < 0.001). Simple linear regression
analysis showed that moisture content accounted for 98.3% of the observed variation in melting point values (R?
=0.983, p < 0.001). The findings indicate a strong inverse association between moisture content and melting point
among the evaluated aspirin tablet products. Although melting point analysis provides useful preliminary
screening information, comprehensive quality evaluation requires additional pharmacopoeial tests, including
assay, dissolution testing, and degradation-product profiling.
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Introduction

Aspirin (acetylsalicylic acid, ASA) is a widely used pharmaceutical agent because of its
analgesic, antipyretic, anti-inflammatory, and antiplatelet properties. Maintaining its stability
during storage is essential to ensure product quality and therapeutic effectiveness. Moisture is
one of the most important factors affecting aspirin stability. In the presence of water, aspirin
undergoes hydrolysis to form salicylic acid and acetic acid (Figure 1), which may alter its
physicochemical properties and reduce its stability. Previous studies have demonstrated the
impact of moisture on aspirin degradation. Li et al. (2008) reported that increased humidity
accelerated aspirin hydrolysis and reduced its stability, while Husejnovi¢ et al. (2025) showed
that elevated humidity significantly promoted aspirin degradation. Similarly, Alhamdany and
Alfahad (2021) emphasized the importance of monitoring the stability of commercial aspirin
products under storage conditions. In addition, melting point determination is a commonly used
physicochemical test for assessing the purity and thermal behavior of pharmaceutical
substances. Mroso et al. (1982) demonstrated that changes in the melting characteristics of
aspirin could indicate physicochemical changes associated with aspirin degradation. Therefore,
measurements of moisture content and melting point may provide useful indicators for
assessing physicochemical changes associated with aspirin degradation. However, limited
information is available regarding the moisture content and melting behavior of commercial
aspirin tablets marketed in Libya. Therefore, this study aimed to compare the moisture content
and melting behavior of commercial aspirin tablet products marketed in Tobruk, Libya, and to
investigate the relationship between moisture content and melting point as indicators of
physicochemical changes associated with aspirin degradation.
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Figure 1. Hydrolysis of acetylsalicylic acid (aspirin) into salicylic acid and acetic acid
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Study Significance

Due to the susceptibility of aspirin to moisture-induced hydrolysis, monitoring moisture
content is important for maintaining product stability and effectiveness. In addition, melting
point determination may provide useful information regarding physicochemical changes
associated with degradation. Therefore, evaluating these parameters in commercial aspirin
tablets marketed in Libya may contribute to quality monitoring and stability assessment

Materials and Methods
Sample Collection

Six commercially available aspirin tablet brands (75 mg) legally marketed in Libya were
purchased from community pharmacies in Tobruk City in May 2026. Product information,
including brand name, manufacturer, dosage strength, and expiry date, was recorded. The
products were coded as I-VI for analysis (Table 1). For each brand, tablet samples obtained
from the same package and batch were independently analyzed for moisture content and
melting point determination. Duplicate measurements were performed for each analytical test,
and the mean values were used for statistical analysis.

Melting point measurements

were carried out using a Stuart Scientific SMP3 Melting Point Apparatus (Bibby Scientific
Ltd., UK) (Figure 2). For each product, tablet samples were finely powdered and introduced
into capillary tubes. The tubes were placed in the instrument and heated gradually at a
controlled rate of 1.0°C/min. The melting point was recorded as the temperature at which
complete liquefaction of the sample occurred. The recorded values were used for comparative
evaluation of the thermal characteristics of the investigated commercial aspirin tablet products.

Figure 2 Stuart Scientific SMP3 Melting Point Apparatus

Determination of Moisture Content

Moisture content was determined using a halogen moisture analyzer (Model HB43-S, Mettler
Toledo, Switzerland). Tablet samples were finely powdered, and an accurately weighed 4.0 g
portion of each sample was placed in the sample pan of the analyzer. The samples were dried
at 105°C using the automatic end-point criterion of the moisture analyzer until constant weight
was reached (Figure 3). Moisture content was automatically calculated by the instrument as the
percentage loss in mass during the drying process and recorded for each sample. All
measurements were performed in duplicate, and the mean values were used for data analysis.

284 | Journal of Insights in Basic and Applied Sciences



Figure 3. moisture analyzer Model HB43-S.

Tablel: Name, code, Dosage, Manufacturer and Expiration Date of aspirin Brands.

Name Aspirin Dosage Brand Code Expiry Date J;#&:ég:e
1 Domina 75mg I Syria 7/2027
2 Aggrex 75mg I Egypt 5/2028
3 Aspocid 75mg 11 Egypt 10/2027
4 | Ria Gemerics (Dispersible) 75mg \Y/ UK 2/2028
5| RiaGemerics (Gastro-Resistant) 75mg V UK 2/2029
6 Medreich PLC 75mg VI UK 2/2029

Statistical Analysis

Statistical analysis was performed to evaluate the association between moisture content and
melting point among the investigated aspirin tablet products. The mean values obtained from
duplicate measurements were used for analysis. Pearson’s correlation coefficient (r) was
calculated to assess the strength and direction of the relationship between the two variables.
Simple linear regression analysis was performed to evaluate the association between moisture
content and melting point and to determine the coefficient of determination (R?). Statistical
significance was considered at p < 0.05. Statistical analyses were performed using Microsoft
Excel (Microsoft Corporation, Redmond, WA, USA).

Results

The moisture content and melting point values of the six investigated aspirin tablet brands are
presented in Table 2. Moisture content ranged from 0.1% to 1.4%, while melting point values
ranged from 134.4°C to 136.5°C. Brand | exhibited the lowest moisture content (0.1%) and the
highest melting point (136.5°C), whereas Brand VI showed the highest moisture content
(1.4%) and the lowest melting point (134.4°C)

Table 2. Moisture content and melting point of commercial aspirin tablet brands.

aspirin Brands Melting point C° Moisture %
1 [ 136.5 0.1
2 I 136.1 0.3
3 11 135.7 0.6
4 \Y 135.2 0.8
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1.0
1.4

134.8
134.4

5 \Y
6 Vi

Statistical analysis of the relationship between moisture content and melting point is presented
in Table 3. Pearson correlation analysis revealed a very strong negative correlation between
moisture content and melting point (r = —0.992, p < 0.001). Linear regression analysis
demonstrated that moisture content explained approximately 98.3% of the variation in melting
point values (Rz = 0.983). The regression model was statistically significant (p < 0.001).

Table 3. Statistical analysis of the relationship between moisture content and melting point

Parameter Value
Number of samples (n) 6
Pearson correlation coefficient (r) —0.992
Coefficient of determination (R?) 0.983
Regression equation MP =136.62 — 1.67(MC)
p-value <0.001
Relationship strength Very strong negative correlation

The graphical representation of the data (Figure 4) illustrates the inverse relationship between
moisture content and melting point. The regression line showed a gradual decrease in melting
point values with increasing moisture content. Figure 2. Linear regression analysis showing the
relationship between moisture content (%) and melting point (°C) of commercial aspirin tablets
marketed in Tobruk, Libya. The regression line indicates a strong negative correlation between
the two variables (R? = 0.983, r = —0.992, p < 0.001). Descriptive statistical analysis showed
that the mean moisture content of the investigated aspirin products was 0.70%, ranging from
0.10% to 1.40%. The mean melting point was 135.45°C, with values ranging from 134.40°C
to 136.50°C (Table 4). These findings indicate measurable variability among the tested
commercial products with respect to both moisture content and thermal characteristics.
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Figure 4. Linear regression analysis showing the relationship between moisture content (%) and melting
point (°C) of commercial aspirin tablets marketed in Tobruk, Libya.
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Table 4. Descriptive statistics of moisture content and melting point of commercial aspirin tablets

Parameter Moisture Content (%) Melting Point (°C)
Mean 0.70 135.45

Minimum 0.10 134.40

Maximum 1.40 136.50
Range 1.30 2.10

Discussion

The present study demonstrated an inverse relationship between moisture content and melting
point among six commercially available aspirin tablet products marketed in Tobruk, Libya. As
shown in Table 2 and Figure 4, products with higher moisture content generally exhibited lower
melting point values. Statistical analysis further supported this observation, revealing a very
strong negative correlation between moisture content and melting point (r =—0.992, p <0.001),
with moisture content explaining approximately 98.3% of the variation in melting point values
(R?=0.983) (Table 3). The observed inverse association between moisture content and melting
point suggests that products with higher moisture levels tended to exhibit lower melting point
values. Previous studies have reported that exposure to moisture may contribute to
physicochemical changes in aspirin formulations; however, the present study did not directly
evaluate hydrolysis or degradation products. Therefore, the observed relationship should be
interpreted as an association rather than evidence of a causal effect. These findings are
consistent with previous studies that reported increased aspirin degradation under humid
storage conditions (Li et al., 2008; Husejnovic et al., 2025). The observed melting point values
reflected differences in the thermal characteristics of the investigated commercial tablet
formulations. The results suggest that moisture content may be associated with changes in the
physicochemical characteristics of aspirin tablet products during storage. Among the
investigated products, Brand | showed the lowest moisture content and highest melting point,
whereas Brand VI exhibited the highest moisture content and lowest melting point. These
differences may be related to variations in formulation, packaging, manufacturing processes,
or storage conditions. Because the correlation and regression analyses were based on only six
commercial products, the findings should be interpreted with caution and confirmed in studies
involving a larger number of products and batches. A limitation of the present study is the small
number of products examined and the assessment of only two quality parameters. Therefore,
future studies should include additional quality-control tests such as assay, dissolution,
hardness, friability, and content uniformity, as well as stability studies under controlled
temperature and humidity conditions to provide a more comprehensive evaluation of
commercial aspirin products marketed in Libya.

Limitations

Only six products were tested and only two analytical parameters were evaluated. No assay,
dissolution, degradation-product, or stability testing was performed.

Conclusion

The present study compared the moisture content and melting behavior of six commercially
available aspirin tablet products marketed in Tobruk, Libya. The results revealed variations in
moisture content and melting point among the investigated products. A strong inverse
relationship was observed between moisture content and melting point, as confirmed by
Pearson’s correlation analysis (r = —0.992, p < 0.001) and linear regression analysis (R* =
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0.983). Products with higher moisture content generally exhibited lower melting point values.
The findings indicate an inverse association between moisture content and the thermal
characteristics of the investigated commercial aspirin tablet formulations. Therefore,
monitoring moisture content together with melting behavior may provide useful information
for the quality assessment of commercial aspirin products. Further studies incorporating
additional quality-control parameters, including assay, dissolution, hardness, friability, and
content uniformity testing, as well as stability studies under controlled temperature and
humidity conditions, are recommended to provide a more comprehensive evaluation of aspirin
products marketed in Libya.
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