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Till today, animal studies precede clinical trials
to establish the safety and efficacy of novel drugs.
Animal testing not only involves animal cruelty but
also produces unreliable results '. Many scientists and
researchers have questioned the reliability of animal
studies in recent years. Animals differ significantly
from humans in their physiological, genetic, and
behavioral characteristics, which makes the animal
study results unsuitable to be extrapolated to humans
with certainty. Furthermore, animal studies are
poorly designed and often conducted in controlled
environments that do not reflect the complexity of
human physiology 2. Relying excessively on animal
studies to guide medical research and treatments
can be misleading. Therefore, it is vital to explore,
validate and adopt alternative methods that are more
reliable and humane.

The significant advancement in science and
technology has opened new doors and opportunities

in every area of life, including research, enabling
us to explore alternative methods. One of the
alternatives to animal testing is in-vitro methods.
Compared to traditional in-vitro methods such as
cell cultures, advanced techniques such as organ-on-
a-chip systems are far more efficient for research.
Organ-on-a-chip is a bio-engineered miniature 3D
tissue model that mimics the structure and function
of the actual human organs. The tissues are grown
inside microfluidic chips that simulate the structure
and function of a human organ. These devices allow
researchers to study organogenesis, drug interaction,
and the effect of various chemicals on human organs
without using animal models or human subjects **.
These methods provide a rapid alternative to animal
testing and produce more reliable and reproducible
results. Besides being a more humane approach,
the other main advantage of these in-vitro methods
over animal testing is that they can provide insights
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into human-specific responses, often not accurately
reflected in animal studies °.

Another alternative is computer modeling and
simulation. Advanced computational techniques
enable researchers to develop virtual models that
simulate biological processes, drug interactions,
and toxicological effects. Computer modeling and
simulation may be invaluable in accelerating the
research process and reducing the reliance on animal
studies for obtaining safety data on any novel drug ®.

Other emerging alternatives to animal testing are
micro-dosing and micro-sampling. Micro-dosing
involves administering small doses of substances
well below those expected to affect the whole human
body. Micro-sampling is a technique that involves
collecting small samples of tissues for analysis.
These methods enable researchers to study human-
specific responses. These non-invasive techniques
can be used to gain valuable insights into human
pharmacokinetics, metabolism, and safety profiles of
substances .

Human-based research methods are particularly
relevant when studying diseases or conditions that are
unique to humans or have complex human-specific
factors. In such cases, these methods are irreplaceable
with animal testing. Despite several limitations, such
as ethical considerations and potential variability
among human populations, human-based research
methods are crucial in bridging the gap between
animal studies and human health. Thus, instead of
sacrificing animals for studies that often provide
unreliable results, it is better to focus on finding
techniques that offer more human-specific data. This
can also help reduce the need for redundant animal
testing. Researchers can also utilize existing data
and literature reviews to gather data from published
scientific literature and databases for relevant
information about their research. The wealth of
existing knowledge can help avoid unnecessary
repetition of animal studies, which may not produce
any novel or valuable results.

While these alternative methods show great promise,
further research and validation are still needed
to ensure these methods’ accuracy, reliability,
safety, and applicability. Additionally, the concerns
regarding the cost, availability, and practicality of

implementing these alternatives in particular research
areas or industries must be addressed .

In conclusion, we must adopt a more humane research
approach and not rely on traditional animal testing
methods. We must explore advanced technology to
find more ethical, reliable, and valid techniques to
viably replace or reduce the reliance on animals in
research and testing. Promising alternatives, such as
organ on a chip, computer modeling and simulation,
human-based research methods, micro-dosing, and
micro-sampling, can provide reliable and relevant
results while avoiding the ethical concerns and animal
cruelty associated with animal testing. To advance
more compassionate, rigorously scientific, and
pertinent research practices consistent with ethical
research and human health principles, the scientific
community, policymakers, and stakeholders must
work together and prioritize developing, validating,
and adopting these alternatives.
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