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Topological descriptors are numerical results generated from the structure of a chemical graph that are useful in identifying the physicochemical characteristics of a wide range of drugs. The introduction of molecular descriptors advances quantitative structure-property relationship research. This article focuses on the nine degree-based topological indices and the linear regression model of the eye infection drugs. We introduced two new indices, namely, the “first revised Randic index” and the ”second revised Randic index, for the analysis of eye infection drugs. Topological indices are calculated by using edge partitioning, vertex degree counting, and vertex degree labeling. This analysis is done with a scientific calculator and then authenticated with Matlab, a potent tool for examining data. The experimental data and results of the topological indices serve as inputs for the statistical computations and provide the values of intercepts, slopes, and correlation coefficients. All the correlations for the eye-infection drugs are positive, indicating a direct relationship between the experimental and estimated results of the drugs. There are significant results of the p-test for all of the characteristics of eye infection, such as molecular weight, boiling point, enthalpy, flash point, molar refraction, and molar volume, that validate the accuracy of the computations. A significant link was determined in this study between the defined indices with two properties: molar weight and molar refraction. The molar weight and molar refraction have a correlation coefficient ranging from 0.9. These results demonstrate a strong association between the indices and the properties under investigation. The linear regression approach is a valuable tool for chemists and pharmacists to obtain data about different medicines quickly and cost-effectively.
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1 INTRODUCTION
An eye infection is a disorder brought on by organisms such as viruses, fungi, or bacteria. Eye infections are common in particular areas of the eye: the eyelid, cornea, and conjunctiva. There are several types of eye infections, including conjunctivitis, styes, keratitis, cellulitis, blepharitis, uveitis, ocular herpes, and dacryocystitis. Conjunctivitis, commonly known as “pink eye” occurs when a virus or bacterium infects the vessels in the conjunctiva. This highly contagious condition can spread quickly and easily, making it a formidable foe. A common infection known as a stye can cause a painful, red lump to form on the edge of the eyelid. Styes occur when an oil gland on the eyelid is blocked, resulting in a minor but uncomfortable bacterial infection. Fortunately, most cases of stye can be treated with simple home remedies (Watson et al., 2018). The cornea can become infected by bacteria, viruses, or fungi, resulting in keratitis. Additionally, eye injuries can also lead to this condition. Those who wear contact lenses are particularly susceptible to keratitis, making them more vulnerable to this infection. The tear ducts can become blocked due to dacryocystitis, which can be acquired through a bacterial infection or present at birth.
The symptoms of an eye infection can vary depending on the underlying cause and may include redness, irritation, watery eyes, light sensitivity, puffiness, discharge, dryness, itching, swelling around the eyes, and blurred vision. In some cases, these symptoms can be indicative of a more serious condition, so it is important to seek medical attention if any of these symptoms are present. The majority of common bacterial eye infections can be cured with prompt treatment, which typically involves the use of eye compresses, prescription antibiotic ointments, and prescription antibiotic eye drops. These infections can be effectively controlled and prevented from developing into further complications by acting quickly. It is essential to abstain from touching infected eyes, wash your hands thoroughly when handling contact lenses, and bear in mind that sleeping while wearing contacts may be detrimental to your ocular health (Doan and Pinsky, 2016).
In this manuscript, the physicochemical properties of the drugs used for the treatment of eye infections are analyzed using degree-related topological indices. Chemical graph theory is utilized to get information from chemical structures regarding eye infection medications. Chemical graph theory is the study of chemical structures with the help of different mathematical techniques, especially molecular descriptors. The molecular descriptor is the final outcome of a logical and mathematical process that translates the chemical information encoded in a molecule’s symbolic representation into a meaningful numerical value, or the result of a standardized experiment. A topological index is a particular type of molecular descriptor in two dimensions that discusses size, degree of branching, flexibility, and the neighborhood of atoms. A topological index is a function f: G → N that assigns a numerical value to each graph of chemical structures, making it a unique graph invariant due to its ability to estimate the physicochemical parameters of chemical compounds. Its usefulness has made it a valuable tool for chemists (Gnanaraj et al., 2023). Quantitative structure-activity and structure-property relationships (QSAR) require representations of the topological features of chemical structures. QSAR utilizes chemical graph theory to describe hydrogen-exhausted graphs of organic chemical networks, with the vertices and edges of the unique chemical components bonds corresponding to the points. By leveraging this approach, researchers can gain a better understanding of the relationship between the structure of a molecule and its activity or property. Chemical network theory is a branch of applied mathematics that attempts to model the behavior of real-world chemical systems.
A topological index should have a structural interpretation, demonstrate a good correlation with at least one property, discriminate among isomers, be locally defined, not be trivially related to other descriptors, be generalizable to higher analogues, be simple, not be based on properties, be possible to construct efficiently, be based on familiar structural concepts, show a correct size dependence, and change gradually with changes in structures. For more information about the topological indices, see (Mahboob et al., 2021; Lee et al., 2022a).
The concept of a topological index was proposed by Harry Wiener for approximating the boiling points of alkanes (Wiener, 1947). The Wiener index was a distance-related index called “path number” by him and counted the shortest distance between any two vertices of a graph. The degree-related T-indices are used in this article. The first-degree related T-indices are Zagreb indices used to calculate the pi-electron energy of the hydrocarbons. The Randic index is also a degree-related, famous index introduced for the analysis of branching structures in hydrocarbons.The main purposes of this manuscript are:
• The QSAR analysis of the structures of eye infection drugs with the help of molecular descriptors
• Predict the properties of eye infection medicines using a theoretical approach without expensive and time-consuming experiments
• Calculation of the values of topological indices
• To calculate the linear regression and correlation coefficients for comparison of experimental and estimated data
• The results and their comparisons are analyzed and discussed in a graphical way. The line graphs and bar graphs are suitable for demonstrating the simple statistical parameters.
The medicines for the eye infection are examined, evaluated, and estimated with the help of molecular descriptors. A large number of articles with useful applications are published on the same method for different drugs. These articles motivated us to work on regression analysis and degree-related indices. Tharmalingam et al. applied the degree-related T-indices to study the hexabenzocorenene structures (Tharmalingam et al., 2023). He studied the vertex degree-related and bond additive descriptors to generalize the benzene structures. Saima et al. used simple linear regression and nine degree-related descriptors to understand the properties of Vitiligo disease (Parveen et al., 2022a). The QSPR model outcomes for Vitiligo disease demonstrate that the ABC index has a strong correlation with molar volume (r = 0.858), while the F index has the highest associated value of complexity (r = 0.952). Moreover, the M index exhibits the highest correlation coefficient of refractivity (r = 0.971), and the H-index has the highest correlated value of enthalpy (r = 0.838). A new index called the Albertson index is applicable for the determination of polarizability with values of correlation r = 0.571. Abid et al. recently applied the degree-related indices and different regression models on the Lyme disease (Huang et al., 2023). Cardiovascular disorder is a heart-related disease. Bashir et al. studied the characteristics of the heart disease structures such as boiling point, flash point, enthalpy, molar refraction, polarity, complexity, density, and surface area (Bashir et al., 2022). It was observed that all these properties have a strong relationship with the calculation of molecular descriptors. Zhang theoretically predicted the properties of the malaria drugs with the help of a linear regression model and a graphical approach (Zhang et al., 2023). Shanmukha et al. conducted a QSPR analysis of 17 anti-cancer medicines, calculating 13 topological indices to assess the correlation between the drugs and five physicochemical parameters. The results of the regression analysis revealed a significant positive relationship between all five parameters (Shanmukha et al., 2020). For more information about the different types of degree-related indices and the analysis of different drugs with the help of regression models, see (Kirmani et al., 2021; Parveen et al., 2022b).
The degree-based topological indices used in this article give significant results for estimating the properties of the eye-infection drugs. The topological indices are the numerical quantities that describe information about different chemical structures by theoretical method. Vertex degree-based indices are a structural analysis tool that focuses on individual atoms within a molecule, highlighting their connectivity patterns. Higher degrees indicate more bonds, suggesting higher levels of branching or substitution. These indices can also reflect the level of branching or complexity within a molecule, often corresponding to branching points or functional groups. The degree of an atom can influence its reactivity and chemical behavior, with higher degrees allowing for greater accessibility to chemical reactions. The connectivity of atoms can also affect the steric hindrance and spatial arrangement of substituents, affecting the overall molecular conformation and stability. Additionally, vertex degree-based indices can provide insights into the distribution of electrons within a molecule, particularly in conjugated systems, influencing the molecular electronic structure and properties.
There are eight main sections to this article, each of which covers a different aspect of the topic. Section 1 provides definitions, information, motivation, and a literature review of the formulae. Section 2 discusses the techniques and methods used for the computation of results. Section 3 covers the fundamentals of the chemical structures used in eye infection drugs as well as the experimental values of the characteristics and outcome of T-indices. Section 4 examines the linear regression and correlation coefficients between the properties of drugs and T-indices. Section 5 takes a graphical approach to the representation of data and studies the results related to recent work on linear regression and different diseases. Section 6 presents the application of the T-indices used in this article. Finally, Section 7 offers a discussion. Section 8 consist of concluding remarks, and suggestions for future work. All references to the topics discussed in the article are included last.
1.1 Fundamental definitions and literature review
Suppose G = (E, V) is a graph representing the two-dimensional structures of eye infection medicines. In graphs, there are two basic sets: the edge set E(G) = {e1, e2, e3, …, en} and the vertex set V(G)= {a, b, …, z}. All the graphs are two-dimensional, planar, and without loops. The degree of a vertex g is the number of edges attached to the vertex g, represented as Φg. Two vertices are adjacent if there is a common edge between vertices. The general formula for the degree-related topological indices is given below.The mathematical definition of the topological indices is:
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where Φ(g) and Φ(h) are the inputs, and F is a function.In 1972, Gutman and Trinajstic introduced a formula to investigate the effect of total pi-electron energy on a molecule’s structure called the Zagreb indices (Gutman and Trinajstic, 1972). Nikolic et al. studied the Zagreb indices after 30 years and gave all the possible information about the progress of the Zagreb index (Nikolic et al., 2003). They analyzed the different models used for estimating the properties of the alkanes. Due to the great success of Zagreb indices, different modified and advanced forms with different approaches are calculated for many simple as well as complicated graphs. These indices are applied to both organic and inorganic compounds. The Zagreb indices are defined as:
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In a recent study, Adnan et al. discovered that the Z-indices are useful for calculating the physical and chemical properties of anti-tuberculosis drugs (Hao, 2011; Adnan et al., 2022). This results highlights the versatility and practicality of the Zagreb indices in various fields of research.In 2003, Nikolic et al. introduced the three modified forms of the Zagreb indices for the analysis of the boiling point of alkanes (Nikolic et al., 2003). The modified indices have proved to be very useful for some molecular structures, but not too much work is done on this index. The modified indices are studied and discussed collectively to analyze the different molecular structures. The second modified index is abbreviated as mM2(G) and defined as follows:
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In 1987, Siemion Fajtlowicz introduced a formula for understanding complex computer networks called the “harmonic index,” (Fajtlowicz, 1987). Most of the indices are introduced by chemists to be helpful in chemistry and pharmacology, but the harmonic index is one of the indices calculated while studying computer networks. In 2012, Zhong introduced the same formula individually for determining the properties of trees, especially for alkanes. He gave the name “Harmonic index” to this formula (Zhong, 2012). The mathematical definition of H-index is as follows:
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In 2015, Gutman and Furtula proposed the forgotten index for the prediction of the properties of isomers of octane (Furtula and Gutman, 2015). This index was discussed in the same article where Zagreb indices were introduced in 1972, but no one gave importance to this index. So after 43 years, Gutman and Furtula noticed that the forgotten index is a very efficient and powerful index for calculating the characteristics of organic and inorganic compounds. Bokhary et al. applied the harmonic index to predict the characteristics of the breast cancer medicines (Bokhary et al., 2022) and observed that F(G) was highly correlated with the molar volume of the breast cancer drugs with a correlation coefficient of 0.931 at the molecular level. The forgotten index is represented by F(G) and defined as follows:
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In 2013, Shirdel et al. introduced the hyper Zagreb index for the cartesian product, disjunction, composition, and join of the simple graphs (Shirdel et al., 2013). Anil et al. increase the worth of the HM index by applying this index for the prediction of asthma drugs (Anil et al., 2020). The HM index is highly correlated with the boiling point, with a correlation value of 0.954. The hyper zagreb index is denoted by HM and defined as follows:
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In 2010, Vukicevic and Gasperov proposed the symmetric division index (Vukicevic and Gasperov, 2010). They studied the 148 additive types of indices and gave a comparison of all the indices. The additive indices are divided into three classes: extended adriatic descriptors, variable adriatic descriptors, and discrete adriatic descriptors. Various indices show a good correlation with the properties of compounds, but some indices did not correlate with any compound. The symmetric division index is a very useful and beneficial index. In 2020, after 10 years, Ali et al. discussed the symmetric division index for numerous molecular graphs (Ali et al., 2020). He discussed the upper and lower bounds of the SDD index for trees and path graphs. The symmetric division index is abbreviated as SDD and defined as follows:
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In this article, we have defined two new topological indices by inspiring the Randic index, called the first revised Randic index (FRR) and the second revised Randic index (SRR). The first revised Randic index is defined as:
[image: image]
The mathematical definition of the second revised Randic index is given below. The term Φ(h) stands for the higher degree vertex, and Φ(l) is the lower degree vertex in an edge gh. The SRR-index deals with the concept of a higher and lower degree of vertex in an edge. It is formed by the division of the difference between higher and lower degrees by the square root of the multiplication of Φ(h) and Φ(l). The SRR index shows a very good correlation with the six properties of eye infection drugs.
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2 TECHNIQUES USED FOR COMPUTATIONS OF RESULTS
This article discusses two types of calculations that are essential in pharmaceutical research: topological indices and statistical analysis. Topological indices are determined through edge partitioning, vertex degree counting, and vertex degree labeling. These calculations are performed using a scientific calculator and verified by Matlab, which is a powerful software tool for data analysis. To gather experimental data on eye infection drugs, we collected information from ChemSpider and used a linear regression model to analyze both experimental and estimated data. Microsoft Excel is used for statistical computations, and line graphs are drawn using the same software for graphical comparisons of data. Figure 1 illustrates the step-by-step procedure for the estimation of the properties of eye infection drugs.
[image: Figure 1]FIGURE 1 | Procedure for computation of results.
3 BASIC RESULTS ABOUT THE PROPERTIES OF EYE INFECTION DRUGS
This section presents the fundamental results of the topological indices. Nine degree-related topological indices are utilized to analyze 20 molecular structures of medicines that are commonly used to treat various eye infections. Although the structures of these medicines are multi-dimensional, the two-dimensional forms of the eye infection medicines are examined by T-indices. This manuscript analysis has yielded valuable insights into the topological properties of eye infection medicines. These results have significant implications for the production of more effective drugs for eye infections.
3.1 Experimental results about properties of drugs
Six properties of eye infection drugs are estimated using numeric parameters. These properties are molar weight (MW), boiling point (BP), enthalpy of vaporization (EV), flash point (FP), molar refraction (MR), and molar volume (MV). The boiling point is the temperature at which a liquid transforms into a vapor, or when the vapor pressure is equal to the average atmospheric pressure at sea level. The boiling points in Table 1 are calculated in degrees Celsius and represent the amount of energy required to vaporize a given volume of a liquid material. The unit of EV in Table 1 is a kilojoule per mole, while the unit of FP is a degree Celsius. The data about MR and MV in this article is measured in cubic meters per mole. Table 1 shows that the experimental values of the parameters are not exact; they lie within a range. To calculate the correlation between two or more exact values, the exact values are used for the computations of the correlations and regression equations. All the structures and data about drugs are taken from ChemSpider, a reliable source for chemical information. The molecular structures of eye infection medicines are given in Figure 2.
TABLE 1 | Physicochemical properties of eyes infection medicines.
[image: Table 1][image: Figure 2]FIGURE 2 | Structures of eyes infection medicines.
3.2 Calculated results about properties of eye infection drugs
Nine degree-related topological indices, such as the first zagreb index, the second zagreb index, the modified second zagreb index, the harmonic index, the forgotten index, the hyper zagreb index, the symmetric division index, the first revised Randic index, and the second revised Randic index, are calculated for the structures of eye infection drugs. These indices are calculated using specific formulae and provide estimated or approximated values of the properties of medicines used to treat eye infections. While there are many topological indices that have been introduced to understand the characteristics of different graphs, these indices are particularly suitable for analyzing the structures of eye infection medicines. The maximum degree of the vertex is four, while the minimum degree is one. Additionally, there are nine parcels in the edge division of eye infection drugs. Different drug structures are divided into different edge parcels; for instance, the first structure given in Table 2 has only three edge divisions. Naphazoline, for example, has 18 edges in total, with the first edge packet e1 = (2, 2) = 8, the second edge packet e2 = (3, 2) = 8, and the third edge bundle e3 = (3, 3). Similarly, different structures have different edge divisions. All the indices are additive, and the hyper-zagreb index shows the highest values while the modified-second-zagreb index has the lowest values, as seen in Table 2. The possible edge bundles are given below.
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All the computations related to the 16 structures and 9 degree-based indices are done using the similar method given in Table 2.
TABLE 2 | Calculated values of topological indices for eyes infection medicines.
[image: Table 2]4 STATISTICAL COMPUTATIONS
This section discusses the statistical calculations for the drugs used to treat eye infections. The computations are first conducted using the linear regression equation. Linear regression is used to calculate a linear relationship between two or more variables with normally distributed dispersion, homoscedasticity, no uncertainty in the predictors, variables used for the estimate, and independent observations. This section also covers the numerical values of the various statistical parameters, which are appropriate for examining the characteristics of anti-eye infection medications. The linear regression equation and parameters are computed for each topological index using Microsoft Excel. To study more information about correlation coefficient its validity, reliability and Objectivity see (Odom and MPEES, 2006; Koo et al., 2016).
4.1 Linear regression
Linear regression is a statistical method that utilizes a linear equation to establish the correlation between two variables. This technique is widely used in various fields, including finance, economics, and science, to predict future outcomes based on past data. The formula for linear regression is quite similar to the slope formula, and it is expressed as follows:
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where X is the independent variable and Y is the represented dependent variable. Topological indices are used to represent the independent values calculated by the molecular structures of drugs. These values are crucial in determining the dependent values for medications, which are their experimental values. The constant term c equals the value of Y when the value of X is 0, while the slope, or parameter m, shows how much Y varies for each unit change in X. To calculate the seven degree-based T-indices, a linear equation formula is used. The independent parameters used in this calculation include the first zagreb index, second zagreb index, modified second zagreb index, harmonic index, forgotten index, hyper zagreb index, symmetric division, first revised Randic, and second revised Randic indices. Each of these parameters has a different constant value and slope for various T-indices and physicochemical characteristics.
4.1.1 First zagreb index M1(G)

[image: image]
4.1.2 Second zagreb index M2(G)
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4.1.3 Modified second zagreb index mM2(G)
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4.1.4 Harmonic index H(G)
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4.1.5 Forgotten index F(G)
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4.1.6 Hyper zagreb index HM(G)
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4.1.7 Symmetric division index SD(G)
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4.1.8 First revised randic index FRR(G)
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4.1.9 Second revised randic index SRR(G)
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4.2 Statistical parameters
This section includes information about all the statistical parameters, their significance, importance, and variations according to the T-indices. Seven parameters are used for the calculation of results. The term “N″ stands for the population of the sample. The value of N is 20 because 20 medicinal structures are used for computations. The parameter c is constant, and m is the slope of the linear regression. The term r is known as the Pearson correlation coefficient. The correlation coefficient is a particular measure that determines the strength of the linear relationship between two variables. It expresses the “degree of association” between two variables using just one number. The correlation lies between −1 and +1. Correlation coefficients that are negative show that when one variable increases, the other variable decreases. Positive correlation coefficients show that as one variable increases, the other increases as well. All the correlation coefficients have a numerical value above 0.6, which represents a good correlation. It is clear from Table 3–11 that the range of the correlation in the whole article is 0.6685–0.991. The correlation values between topological indices and the characteristics of the eye infection medicines are all positive and describe a direct relationship. In a regression model, R-Squared (also known as r2 or the coefficient of determination) is a statistical measure that determines how much of the variation in the dependent variable can be explained by the independent variable. The parameter r2 converts negative correlation into positive values, allowing it to be free of inverse and direct relationships. It is the absolute value of r. An element of the F distribution is the F value. The value can be used to evaluate the statistical significance of the test. Both the F-value and p-value are used to check the validity of the computations in an experiment. A p-value greater than 0.05 is not statistically significant and implies strong support for the null hypothesis. So the p-value must be greater than 0.05 for beneficial, evident, and useful outcomes. The data in Table 3–11 make it simple to see that all significant values of p are greater than 0.05.
TABLE 3 | Computations of statistical data for M1(G).
[image: Table 3]TABLE 4 | Computations of statistical data for M2(G).
[image: Table 4]TABLE 5 | Computations of statistical data for mM2(G).
[image: Table 5]TABLE 6 | Computations of statistical data for H(G).
[image: Table 6]TABLE 7 | Computations of statistical data for F(G).
[image: Table 7]TABLE 8 | Computations of statistical data for HM(G).
[image: Table 8]TABLE 9 | Computations of statistical data for SD(G).
[image: Table 9]TABLE 10 | Computations of statistical data for FRR(G).
[image: Table 10]TABLE 11 | Computations of statistical data for SRR(G).
[image: Table 11]5 GRAPHICAL COMPARISON OF CORRELATION COEFFICIENTS
Graphs are an essential tool for visually representing complex data relationships. They provide a concise and effective way to summarize information, making it more presentable and easier to understand. Graphs also facilitate comparisons between different sets of data, allowing for more informed decision-making. In Figure 3, a series of bar graphs illustrate the relationship between topological indices and the characteristics of anti-eye infection medicines. Each graph uses different colors to represent the varying correlations of the T-indices. For example, orange indicates the correlation of boiling points, which range from 0.6865 to 0.8. The x-axis displays the values of the topological indices, while the y-axis shows the values of correlation. The molar weight is a property whose highest correlation range lies between 0.95 and 1. The yellow-colored graph in Figure 3 represents the correlation between enthalpy and T-indices, which lies between 0.6994 and 0.839, indicating a good correlation. Line graphs and scatter graphs can also be useful for representing correlation points. The graph of the molar refractivity is depicted in dark blue and shows a strong and significant correlation of 0.9–1. The correlation of the flash point is indicated in green and lies between 0.6685 and 0.8. The brown-colored correlation graph between molar volume and degree-related T-indices shows an impressive range of results from 0.8 to 1. Notably, no correlation lies between 0 and 0.5, indicating a weak correlation.
[image: Figure 3]FIGURE 3 | Graphical comparison of calculations.
Several articles have highlighted the importance of degree-related topological indices and linear regression in the field of medicine. In Table 12, we provide a comparison of different medicines and their corresponding outcomes. It can be observed that the correlation coefficients of the drugs used for eye infections are excessively high and suitable for use as an alternative to experimental values of drugs. As a result, we compare the results of malaria and cardiovascular drugs with those of eye infection drugs. Although the physicochemical properties of the medicines for eye infections have already been determined by laboratory experiments, this manuscript gives a theoretical way to estimate these properties using mathematical and statistical techniques.
TABLE 12 | Comparison of results with literature.
[image: Table 12]6 APPLICATIONS OF MOLECULAR DESCRIPTORS
The Zagreb index is an important graph parameter that has extensive use in molecular chemistry, spectral graph theory, network theory, and various areas of mathematics and chemistry. It is a powerful tool that researchers employ to get information about the structure and properties of molecules. The M-indices were introduced for the computation of the pi-electron energies of chemical graphs. This manuscript discusses the six properties of eye infections. The MW, MR and MV can be predict by using second modified M-index with the values of correlation 0.991, 0.9847 and 0.9524 respectively. The BP (0.781), EV (0.839) and FP (0.781) has highest value of correlation with SRR-index, so SRR index is most suitable for prediction of these properties. The first Zagreb index is used to estimate the molar volume (0.9136) and molar refractivity (0.9573) because its correlation is near its maximum value. While other indices also have a significant correlation, the indices with the highest correlation are more accurate and suitable for computing the characteristics of anti-eye infection drugs. Therefore, researchers can use these indices to gain a better understanding of the properties of molecules and develop more effective drugs to combat eye infections. The interested reader might consult (Lee et al., 2022b; Mahboob et al., 2022) for more interesting applications of topological indices.
7 DISCUSSION
The structures of the anti-eye infection drugs are examined and analyzed in this article by using seven degree-based topological indices. The characteristics of each novel drug’s structure must be known in order to produce it, and these characteristics can be uncovered through QSPR modeling using topological indices. The aim of this study is to apply topological indices to quickly and cost-effectively obtain information about the topology of a structure. Table 3–11 demonstrate the correlation coefficient between topological indices and the six physicochemical characteristics of the eye infection medications, providing valuable insight into the structure of these drugs. Through examination of the information presented in Table 3–11, it is possible to draw conclusions regarding the degree-related topological indices.
• The quantitative structure-property relationship (QSPR) study of the first M-index has revealed that the M1 index is a valuable tool for predicting the molar refractivity of drugs used to treat eye infections. The study found a strong correlation coefficient value of r = 0.9573, indicating that the M1 index is a reliable and accurate predictor of molar refractivity. This makes it a valuable resource for researchers in the field. The first M-index has a correlation range of 0.7–1 with various properties related to eye infection drugs, including MW (0.9775), BP (0.7038), EV (0.7435), FP (0.7038), MR (0.9573), and MV (0.9136). The p-values associated with the first M-index are also significant, further supporting its reliability. In comparison, the second M-index has a maximum correlation value of 0.9775 and a minimum value of 0.698. This information provides valuable insights into the predictive capabilities of the M-index in relation to molar refractivity and other properties of eye infection drugs.
• The modified second Zagreb index is the most suitable index for analyzing medicines used to treat eye infections because it has the highest correlation with three characteristics. It has the strongest association with molar weight (0.991), molar refractivity (0.9847) and molar volume (0.9524). Because no correlation value is negative, this index has a direct relationship with all of the physicochemical parameters of the eye infection structure. The most highest correlation in this paper is shown by mM2 index r = 0.991≅1.
• The QSPR investigation of the forgotten index has revealed that the F-index holds equal predictive power for the physical properties of eye infection treatments as the HM-index. The correlation coefficient falls within the range of 0.7134–0.9683, indicating a strong relationship. Particularly noteworthy is the robust correlation between the F-index and the molar weight of eye infection drugs, with a correlation value of 0.9683. As a result, the F-index has been discovered to be a useful tool in predicting the physical properties of eye infection drugs.
• The harmonic index and hyper-Zagreb index exhibit the strongest correlation values with molar refractivity and molar weight, standing at 0.9807 and 0.9683, respectively.
• The QSPR analysis presented in Table 9 demonstrates that the symmetric division index shows exceptional predictive capabilities in comparison to other degree-based topological indices. The correlation coefficients of the symmetric index with the attributes of eye infection medications range from 0.7273 to 0.9888, indicating a strong relationship. Particularly noteworthy are the correlation values of the symmetric index with three key properties: molecular weight (0.9888), molar refractivity (0.9691), and molar volume (0.9334). Additionally, all topological indices display a significant correlation exceeding 0.9 with molar weight, further underscoring the significance of the symmetric division index in predicting the characteristics of eye infection medicines.
• The newly introduced second revised Randic index has demonstrated its effectiveness as a predictive index for the properties of BP (0.781), EV (0.839), and FP (0.781). The correlation range for the SRR index falls between 0.781 and 0.9756. The strong correlation values with these three properties highlight the suitability of this index for analyzing drugs used in treating eye infections.
• The recently introduced first revised Randic index has been utilized to analyze the six characteristics of eye infection drugs. Upon reviewing Table 10, it is evident that the FRR index shows a correlation exceeding 0.9 for three characteristics: molar weight (0.9805), molar refractivity (0.973), and molar volume (0.9315). The p-values indicate the significance of the findings, with all p-values for the TIs indices being less than 0.001.
This study explores the use of degree-based T-indices in pharmaceutical for treating eye infections, which can be caused by lens wear, bacteria, fungi, viruses, or dust. The findings could help chemists and researchers in the pharmaceutical industry develop innovative drugs using these indices. The quantitative structure-property relationship (QSPR) analysis on 9 degree-based topological indices and 20 eye infection structures identified relevant indices with correlation coefficients ranging from 0.7 to 0.991. All models not only prove to be statistically significant but also demonstrate the best fit for the data. These results provide a solid foundation for the development of new drugs with similar structures, ultimately leading to enhanced efficacy and treatment outcomes. Some properties, such as the vapor pressure of the eye infection drugs, did not show a good correlation with the topological indices used in this paper, so we did not add these properties with a low correlation. Those properties and indices are discussed here, which show very good and significant correlation coefficients. The regression models that have been developed show strong correlation coefficients, which can greatly aid in the exploration of key features for designing novel drugs. However, certain characteristics of eye infection medications, such as density, pH values, index of refraction, and surface tension, cannot be accurately determined using these indices. This highlights the need for additional indices to thoroughly examine the chemical structures of various drugs, particularly those used in treating eye infections. Topological indices provide insights into the geometry, shape, and size of chemical structures, and their strong correlation with drug physical properties highlights their importance in pharmaceutical research and development.
8 CONCLUSION
In this paper, we utilize nine vertex degree-based topological indices to develop a quantitative structure-property relationship (QSPR) model for eye infection treatments. The model quantitatively correlates six properties of the drugs with nine topological indicators. Our linear regression model has been validated, confirming its predictive capabilities. This suggests that it could serve as a valuable tool for guiding drug development efforts in the medical field. The experimental data is taken from chemspider and required of numerical descriptors are obtained by by hand calculations and some Matlab tools. The values of numerical descriptor are actually the estimated values and its relationship with the experimental values are done by the help of statistical tools. All the values of correlation coefficients, p-values (less then 0.05) and F-statics (greater than 2.5) for all the data give significant outcomes.The QSPR analysis of the eye infection drugs shows that the molar refractivity of these drugs can be explained with the help of the first Zagreb index, with a correlation value of 0.9163. The molar weight has the strongest relationship with the modified second Zagreb index, so the molar weight of the eye infection drugs will be estimated by this index. The relationship between the symmetric division index and all six properties of the medicines is significant. It is clear from the tables of statistical data that two novel indices have also proved to be successful for prediction properties. Three properties, such as boiling point (0.781), enthalpy of vaporization (0.839), and flash point (0.781), can be predicted by the second revised Randic index. A large number of articles have been written on the same method to understand different chemical structures, but first-time eye infection drugs are studied with the help of degree-based indices. We compared the results of eye infection drugs with some papers in the literature with the same topological indices to show the validity of the results. 
This research has the potential to significantly impact the field of pharmaceutical sciences, offering valuable insights for extrapolating the physicochemical characteristics of novel drug designs to address various specific disorders. One of the main challenges is the availability of reliable and high-quality data, as constructing accurate models requires a large amount of experimental data. Additionally, interpreting the results of QSPR models can be complex due to their inherent nature, making it difficult to understand why certain predictions are made. Another difficulty is selecting appropriate molecular descriptors and mathematical algorithms for model development, as different methods may produce varying results. This limitation can result in low prediction accuracy, particularly for pharmaceutical with unconventional molecular structures.
8.1 Future work
In a similar way, we try to study the properties of other drugs with the help of different topological indices. To gain new insights into the different chemical structures, we can introduce new topological indices to explore them. This could open up a world of possibilities for future research.
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