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ABSTRACT

Background:

The appearance of fresh viral infections demonstrates an essential requirement to develop effective antiviral
medication strategies. Therapeutic strategies strongly depend on the chemical principles used in developing
antiviral medicines. The research examines antiviral drug chemistry used to fight emerging infectious diseases
alongside their action methods and assessment of success and development obstacles.

Objectives:

The research aims to study antiviral drug chemistry by investigating basic operational principles and
effectiveness for handling new viruses, yet professionals working in drug creation experience multiple hurdles.
The analysis evaluates data survey reliability and normality while investigating professionals working in
antiviral drug development.

Methods:

This research employs a descriptive cross-sectional quantitative design. The survey was distributed to 250
experts in medicinal chemistry, virology, pharmaceutical sciences, and biotechnology. The questionnaire
measured the participants' familiarity regarding antiviral drug mechanisms and their evaluation of drug design
limitations and present antiviral drug performance while exploring field advancements. The research used
descriptive statistics to present the data, while Shapiro-Wilk tests confirmed the normality of the collected
responses. The reliability assessment of Likert scale-based items was performed with Cronbach's alpha.

Results:

The Shapiro-Wilk test demonstrated a non-normal distribution of the data points because all tested p-values
produced results below a 0.05 significance level. The measured internal consistency through Cronbach's alpha
reached an excellent value of 0.96 for Likert scale-based items. The study results proved that the survey tool
accurately measured the antiviral drug chemistry constructs.

Conclusions:

Research results from this study give scientists important information about antiviral drug chemistry
developments for fighting infectious diseases. Data analysis requires non-parametric statistical methodology
because the data distribution pattern does not follow a normal pattern. The survey instrument demonstrates
strong reliability, making the obtained data precise and trustworthy. The research findings emphasize the
necessity of establishing ongoing scientific investigations to advance medicine resistance suppression and
antiviral therapy enhancement. This study enhances current knowledge about antiviral drug development while
creating a solid platform for investigators who will pursue future research. The study employs the emergence of
infectious diseases, antiviral drugs, antiviral drug chemistry, Shapiro-Wilk test Cronbach's alpha and non-
parametric analysis, and drug resistance within pharmaceutical research.
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Introduction

Novel viruses which cause new infectious
diseases represent an important worldwide health
danger for public health systems. During the past few
decades, global society saw fast viral pathogens
spread across multiple regions as the Ebola virus,
Zika virus and particularly the emergence of the novel
coronavirus (SARS-CoV-2), which has caused
extensive illness as well as numerous fatalities.
Antiviral drug development requires effective
strategies which rely heavily on chemical knowledge
about drug design methods to create powerful
therapeutic solutions. The management of viral
infections depends heavily on antiviral drugs since
they restrict disease transmission and lower
healthcare consequences. Antiviral drugs possess
complex chemical properties through multiple action
mechanism combinations and safety and effectivity
factors that add to their complexity (Belal et al.,
2025).

The life cycle of viruses has specific targets
where antiviral drugs interrupt it with effects on viral
entry then replication followed by protein synthesis
and assembly and release stages. Antiviral drugs exist
in different classes, disrupting one or multiple viral
replication steps to prevent their progression.
Antiviral treatment with nucleoside analogues
imitates DNA and RNA building blocks to control
virus replication through a chain-terminating process.
The mechanism of protease inhibitors blocks the
essential cleavage process of viral polyproteins
required to make new viral particles. Neuraminidase
inhibitors stop the enzyme, which releases infectious
viral particles from infected cells, preventing future
viral transmission. Medical researchers need to
comprehend the chemical processes which enable
drug developers to produce effective medications that
disable viral invaders while preserving human health
(Nutan & Chandel, 2025).

Antiviral drugs exist for some infections, yet
the quick virus mutational process alongside drug
tolerance emergence continues to create major
hurdles during antiviral therapy treatment. More
dangerous virus strains emerge alongside antiviral
drug resistance because viruses create genetic

mutations that make treatment ineffective and result
in therapy failure. Infections including HIV, hepatitis
C and influenza display this noteworthy challenge.
Research teams seek newer strategies for antiviral
drug creation, including multiple-drug therapy
approaches, therapy directed towards host cells, and
innovative drug transport systems. New antiviral drug
chemistry must adapt to current challenges because
effective drugs must be developed alongside
resistance mechanism countermeasures (Martin et al.,
2025).

The complex nature of viral replication
processes makes developing broad-spectrum antiviral
drugs and drug resistance difficult. The bacterial
susceptibility to antibiotics stands in contrast to
viruses since they need host cell facilities for
replication, making it hard to create selective antiviral
medications without damaging the host cell. The
worldwide spread of infectious diseases requires
antiviral drugs which can combat various viral
pathogens effectively. Numerous antiviral
medications function specifically for
viruses, yet scientists highly emphasize developing
generalized antiviral medication types. A wider
solution for tackling emerging viral threats could be
achieved with drugs targeting common viral enzymes
or cellular pathways (Wei et al., 2025).

Scientists must clear multiple scientific and
technological hurdles before creating these drugs

individual

because they need to minimize host toxicity while
keeping their stability and effectiveness across
different virus strains. Scientists conduct this study to
investigate antiviral drug chemistry by examining
drug mechanisms, design problems, and future
developments in antiviral medicine. The study
delivers an essential understanding of key aspects that
affect the success of antiviral medications against
emerging diseases which aids future investigations in
pharmaceutical science (Xu et al., 2025).
Literature Review

Research into antiviral drug development is
essential. Antiviral therapies are necessary for quick
viral pathogen propagation, including HIV, influenza
viruses, and SARS-CoV-2. The multiple complex
chemical mechanisms in antiviral drugs need a
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research combination of virology with medicinal
chemistry and pharmacology for their understanding.
National and international research efforts assess
antiviral drug chemistry through investigations of
drug mechanisms coupled with commentary about the
difficulties of drug development while identifying
new trends for emerging infectious disease treatment
(Kainov et al., 2025).

Mechanisms of Action of Antiviral Drugs

These drugs target different phases during
viral replication through mechanisms that stop virus-
cell entry, block genomic replication, or prevent new
viral particle formation. Antiviral drug groups consist
primarily of two classes: nucleoside analogues and
protease inhibitors, reverse transcriptase inhibitors,
ion channel blockers, and neuraminidase inhibitors.
The drugs interrupt essential viral components and
viral-host bond functions, which computer viral
survival and replication. Antiviral medications known
as nucleoside analogues represent the most popular
category of available antiviral drugs. During
replication, the antiviral drug acts as a nucleic acid
copy because it enters viral DNA or RNA, where
premature termination or genetic code mutations
occur (Zhou et al., 2025).

The antiviral drugs encompass acyclovir and
tenofovir, as well as other medications employed to
cure infections stemming from herpes simplex virus
(HSV) and HIV. The protease inhibitors ritonavir and
lopinavir stop the viral protease enzyme from
processing viral polyproteins into necessary assembly
proteins. Significant to HIV retrovirus reproduction,
the reverse transcriptase enzyme becomes blocked by
drugs like zidovudine which prevents the process of
viral RNA into DNA conversion. The antiviral drugs
zanamivir and oseltamivir act as neuraminidase
blockers to stop new influenza virus particles from
emerging from infected cells because this prevents
viral transmission. Viral uncoating becomes blocked
by amantadine because this chemical prevents the
essential process of genome release needed for viral
replication (Suay-Garcia et al., 2025).

Host-targeted therapies now represent a new
frontier in antiviral therapy developments alongside
the already proven mechanisms of action. The
treatment methods seek to adjust both immune system
responses in hosts combined with blocking cellular
processes which viruses need to replicate. These
therapeutic approaches use host-factor targeting to
develop new methods which treat viral infections
independently from viral targets. Interferon-based
treatments boost hepatitis C host immune function to

fight viral infections as part of chronic hepatitis C
treatment methods (Amri et al., 2025).
Challenges in Antiviral Drug Development

The development of antiviral drugs has made
notable advancements yet struggles to produce
effective therapeutic solutions especially for new
virions emerging in the health system. The most
dominant obstacle in antiviral drug development
stems from drug resistance. Rapid viral mutation
leads to virus resistance against antiviral drugs,
shortening their therapeutic effectiveness. The long
nature of treatment for HIV and hepatitis B and C
infections creates significant problems because
patients struggle to fight off the viruses effectively.
The appearance of drug-resistant HIV strains
motivated medical scientists to develop combination
therapies which combine antiviral medications across
different groups to minimize drug resistance potential
(Zgurskaya, 2025).

Professional antiviral stewardship programs
help healthcare providers manage antiviral drug
prescriptions effectively to prevent drug resistance. A
big obstacle in antiviral drug creation involves
existing drug compounds that cause harmful effects
and negative side reactions. Antiviral medications
show effectiveness, but they generate various serious
side effects, including gastrointestinal discomfort in
addition to liver damage and heart-related
complications. The restricted long-term application of
these drugs stresses the need for better safety-profiled
antiviral medications. Drug delivery systems that use
nanoparticles present the opportunity for precise drug
delivery to infected cells through which toxic side
effects to healthy tissues are minimized (Céndido et
al., 2025).

The absence of antiviral drugs with a wide
viral spectrum remains a major obstacle in medical
treatment. The present antiviral treatment options
target limited virus types, making it difficult to fight
unknown or fresh viral infections. Pan-demographic
viral treatments were needed because SARS-CoV-2
spread rapidly globally, thus requiring broad-
spectrum antiviral medicines to attack multiple viral
pathogens. Scientists actively research identification
methods for universal viral enzymes and host cellular
components, which could allow one drug to treat
various viral infections. The initial development of
Favipiravir as an influenza treatment has proven its
effectiveness against viral pathogens, including
COVID-19 and Ebola, demonstrating broad-spectrum
antiviral treatment potentials (Labidi et al., 2025).
Emerging Trends in Antiviral Drug Development

1JDDT, Volume 16 Issue 36s, 2026

Page 641



Chemistry Of Antiviral Drugs For Emerging Infectious Diseases

The pharmaceutical industry now places
greater importance on developing innovative drug
discovery processes through Al and ML frameworks
to discover potential antiviral drug candidates.
Researchers can use Al and ML algorithms to
estimate which compounds will function as viral
target interactions by analyzing extensive biological
data. Through these advances, researchers can
develop new antiviral drugs more quickly and shorten
pharmaceutical ~ release  timelines.  Artificial
intelligence studies drug resistance patterns, enabling
scientists to create medications that viruses find more
challenging to resist (Hajjo et al., 2025).

The therapies strive to attack the viral RNA
genome through degradation, which stops viral
replication. The clinical trial results using siRNA to
treat hepatitis B and C infections indicate RNA-based
therapies might become the main approach for future
antiviral drug development. Antiviral drugs receive
higher effectiveness through improved delivery
systems using nanotechnology as an emerging field of
study. Scientists have developed nanoparticles which
transport antiviral agents straight to infected cells,
thus  delivering increased performance and
minimizing total body harmful effects (Moghimi et
al., 2025).

Developments in immunotherapy constitute
an upcoming area within antiviral drug research. The
host's immune response becomes more powerful
because immunotherapies allow targeted viral
infection treatment. Treating respiratory syncytial
virus (RSV) infection and COVID-19 by monoclonal
antibodies shows two distinct mechanisms: blockade
of virus entry or enhancement of immune responses.
Medical experts predict that antiviral vaccine-based
medicine will become a breakthrough in disease
prevention by managing viral infections before their
development (Kadiyala et al., 2025).

Research Methodology
Introduction

The research investigates antiviral drug
development practices for emerging infectious
diseases by evaluating drug mechanisms, efficacy and
technical difficulties in producing these medications.
The rapid emergence of new viral pathogens
necessitates a closer examination of antiviral drug
chemistry, resistance mechanisms, and the role of
various drug classes. The researchers have used
quantitative  research  methods to  generate
professional insights from antiviral drug developers,
enabling them to understand existing therapeutic

obstacles alongside future directions in antiviral
medicine development (Ma et al., 2021).
Research Design

The research design utilizes descriptive
quantitative methods to acquire empirical data using
structured surveys. The research design of choice for
this study is descriptive because it provides detailed
insights into familiarity levels with drug mechanisms,
drug effectiveness, development challenges, design
factors, and drug efficacy. The design functions
perfectly for studying the professional evaluations
from researchers involved in antiviral drug
development. The research data collection process
will generate statistical evidence about how industry
professionals have experienced the field and their
views (Muiloz-Fontela & Delgado, 2021).
Population and Sample

The target group includes experts from
medicinal chemistry, virology, pharmaceutical
sciences and Dbiotechnology who work as
professionals. The research draws its sample
population using convenience sampling from experts
specializing in antiviral drug development. The
chosen sample needs 250 participants to achieve

sufficient diversity and view representation.
Participants  representing  different institutions,
pharmaceutical companies and healthcare

organizations will form the study sample base. The
participant pool will be divided by professional
background coupled with years of experience for
obtaining comprehensive insight into antiviral drug
development (Winkler, 2024).
Data Collection

The structured questionnaire stands as the
main approach for data acquisition. The questionnaire
collects numerical information about important
elements of antiviral drug chemistry as its design
objective. The survey contains a mixture of Likert
scale and closed-ended questions to collect detailed
information with standardized responses from
participants. The questionnaire structure will assess
Several essential points (Mei & Tan, 2021).
. Familiarity with antiviral drug
mechanisms: The survey asks participants to
evaluate their knowledge regarding multiple antiviral
drug mechanisms, including enzyme inhibition and
disrupting viral replication (Chakravarty & Vora,
2021).
. Familiarity with antiviral drug mechanisms:
The survey examines professional obstacles in
designing antivirals, especially when researchers face
new viral pathogens (Kaushik et al., 2023).
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. Effectiveness of antiviral drugs: The survey
examines their effectiveness in emerging disease
treatments and their resistance to viral mutation
changes (Gurunathan et al., 2020).

. Future perspectives in antiviral drug
development: The questionnaire analyses professional
perspectives about upcoming trends, including host-
focused treatments and nanotechnology alongside
combination practices that will affect antiviral drug
research (Chang, 2022).

Survey respondents will have one month to
complete the electronic questionnaire, providing them
convenient access (Von Delft et al., 2023).

Data Analysis

The collected data will undergo descriptive
statistical analysis to summarize results while
identifying patterns between different responses. Key
analyses will include (Bianculli et al., 2020):

. Frequency analysis: Frequency analysis
will show how many survey participants belong to
distinct categories, including their professional

background, expertise level, and recognition of
antiviral drug classes (Balasubramaniam et al., 2020).
. Mean and standard deviation: The central
tendency and response variability will be measured
with mean calculations and standard deviation
analysis for scale-based questions that use 1-5 Likert
scale ratings about antiviral drug effectiveness (Xu et
al., 2020).

. Cross-tabulation: The investigation will use
cross-tabulation techniques to show how different
variables affect one another, specifically when
measuring the professional field against drug design
obstacles (Biswas et al., 2021).

. Chi-square tests: The Chi-square tests help
researchers verify whether the responses differ
between categories, particularly when examining drug
efficacy perceptions regarding professional fields or
years of experience (Andersen et al., 2020).

Statistical analysis will create an exhaustive
understanding of antiviral drug development status by
highlighting necessary improvement areas (Ratan et
al., 2021).

Ethical Considerations

The research team will uphold ethical
requirements which provide participants with
confidentiality and show them complete respect in all
aspects of the research process. Participation in the
study remains optional, and every respondent receives
detailed information about the research goals and the
freedom to leave the study at their discretion. The
survey will begin only after clients or customers give

their informed consent. The research will not collect
personal identification data all collected information
receives anonymous processing for the privacy
protection of participants (Moore et al., 2021).
Limitations

This study has several limitations. Using
convenience sampling in the research leads to
potential bias because the non-random selection of
participants affects result generalization. Self-
reported data collection allows participants to offer
responses that praise acceptable conduct rather than
expressing their authentic opinions because of social
desirability bias. The study's single-time research
approach captures data only at one point, thus
reducing our ability to analyze opinion or practice

developments during different periods (Alrasheid et

al., 2021).
Data Analysis
Normality Test Results
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The Shapiro-Wilk test shows each variable
in this research study possesses a non-normal
distribution since their corresponding p-values fall
beneath 0.05. The probability values measured
between 1.21x10-151.21 \times 107 -
15}1.21x10-15 to 3.88x10-233.88 \times 10" {-
23}13.88x10—23 indicate robust evidence that
normality should be rejected for each variable. All
primary measurement data point distributions,
including  "Familiarity =~ with  Antiviral Drug
Mechanisms" and "Effectiveness of Current Antiviral
Drugs", demonstrate patterns unlike those of normal
distribution. The bar plot demonstrates non-normality
through visual evidence because all variable p-values
remain extremely small (Cojocaru et al., 2020).

A non-parametric analysis method becomes
the best choice because the data demonstrates a non-
normal distribution pattern. The selected tests
function without requiring normal distribution
assumptions and match the characteristics of this
present dataset (Yang et al., 2019).

Cronbach's Alpha

A score of 0.96 indicates excellent internal
consistency when evaluating the selected Likert scale-
based items. The interpretation of Cronbach's alpha

Cronbach's Alpha Cronbach's Alphz
‘Metric HValue ‘ 1.0F
Cronbach's Alpha  [/0.963265306122449 |
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35
©
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values shows that acceptable reliability occurs when
the score exceeds 0.7, and excellent reliability exists
when scores exceed 0.9. The items employed to
evaluate the "Importance of Antiviral Chemistry" and
"Effectiveness of Current Antiviral Drugs"
demonstrate strong interrelationships and consistency
with a value of 0.96. The survey items successfully
measure antiviral drug chemistry constructs because
they demonstrate a strong correlation with one
another (Chhikara et al., 2020).

The bar plot displays Cronbach's alpha,
confirming the selected items' high reliability through
its clear graphical representation. The high value of
these Likert scale items ensures that data collected
through them will be usable for meaningful analysis
because of their reliability (Montana et al., 2020).
Discussion

The Shapiro-Wilk normality assessment and
Cronbach's  alpha-measured statistics revealed
essential information about the data from researching
emerging infectious disease antiviral drug chemical
properties. Results from the Shapiro-Wilk test
indicate a substantial non-normal distribution of the
dataset because all key variables have p-values well
under 0.05. Such non-Gaussian distribution patterns
are crucial in choosing proper statistical analysis
techniques. The non-normal data distribution requires
the study to adopt non-parametric statistical
approaches because this technique provides robust
analysis for non-Gaussian data distribution. Data
analysis using the Mann-Whitney U and Kruskal-
Walli's tests allows researchers to analyze
relationships without making assumptions about
variable distribution shapes (Ng et al., 2022).

The Cronbach's alpha value of 0.96 indicates
high reliability among Likert scale items that measure
constructs entitled "Familiarity with Antiviral Drug
Mechanisms" and "Effectiveness of Current Antiviral
Drugs" despite the non-normal distribution of the
data. The survey instrument demonstrates maximum
reliability because its questionnaire items accurately
measure antiviral drug chemistry themes, as indicated
by the high Cronbach's alpha score. The assessment
depends on consistent measurements because they
confirm the accuracy of gathered data together with
dependable and coordinated responses. The value of
0.9 observed in this study verifies that Likert scale
items possess strong correlations, allowing
researchers to rely on respondent feedback, which
appropriately shows their actual perceptions and
experiences in antiviral drug development (Lin et al.,
2020).

The graphical presentation of both Shapiro-
Wilk test p-values and Cronbach's alpha demonstrates
valid statistical findings showing questionnaire
validity and normality deviation levels. The visual
representations aid researchers in understanding
statistical outcomes better, thus making results more
interpretable. The Shapiro-Wilk test bar plot confirms
major deviations from normality distribution, while
Cronbach's alpha plot proves the instrument's high
reliability. The discoveries produce key implications
for antiviral drug chemistry research in future
investigations. Future analyses of similar datasets
should use non-parametric methods due to the
observed non-normal distribution pattern of the data
(Deepthi & Jereesh, 2021).

Future researchers will benefit from using
this questionnaire because it demonstrates an
excellent reliability quality which enables the
collection of dependable professional feedback in
antiviral drug development. The discussion about
antiviral medications and their operative mechanisms
reveals ongoing research requirements for generating
new antiviral solutions against emerging infectious
diseases. Data reliability and findings from the non-
parametric analysis will help identify essential targets
for antiviral drug enhancement especially through
overcoming drug resistance and improving present
treatment effectiveness (Sun & Ostrikov, 2020).
Conclusion

Recent research into emerging infectious
disease antiviral drugs offers vital details about
current drug development obstacles and future
strategy and action possibilities. Data analysis
demonstrates non-normal distribution because the
Shapiro-Wilk statistics show results from the test.
Standard parametric statistical methods should not be
used on this dataset because the data distribution does
not follow normality. Future work will use non-
parametric methods to analyze the data, establishing
confident and accurate conclusions from the research
findings. The research instrument used in this study
achieved exceptional consistency rates according to
its Cronbach's alpha value of 0.96, although the
dataset did not follow normal distribution patterns.
The Likert scale-based items displayed excellent
reliability in measuring constructs associated with
antiviral drug chemistry through their high
Cronbach's alpha of 0.96. High consistency values in
the data ensure dependability and precise
representation of participants' authentic perceptions,
thus providing trustworthy findings.
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Non-parametric statistical analysis is the
optimal method to analyze the data after determining
that it deviates from a normal distribution. The
selected tests permit meaningful dual group
comparison by professional occupation and
experience stage without requiring any preselected
distributional pattern. The chosen methodology helps
reveal fundamental aspects affecting antiviral drug
development by defining present treatment success
levels and drug resistance barriers. The study data
show that researchers should investigate antiviral
drugs to respond to emerging infectious diseases. The
acquired findings from this study will direct future
research activities and improve the development of
enhanced antiviral medications. The data reliability
obtained from professionals in the field demonstrates
the significance of using structured questionnaires to
gather reliable and precise information. This study
establishes a solid base for enhancing antiviral drug
chemistry research and provides researchers with a
method to address new infectious diseases which
continue to evolve.
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