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DESCRIPTION
The advent of smart drug delivery systems is causing a significant
upheaval in the healthcare sector and has the potential to
completely transform how patients are given their prescriptions
[1]. These systems have the potential to transform medicine in
the future by improving the effectiveness, individualisation and
focus of therapies [2]. Conventional drug delivery systems
frequently depend on general administration techniques,
including intravenous injections or oral pills, which might be
inaccurate and result in adverse effects or dose waste. Smart drug
delivery systems, on the other hand, are made to release drugs in
a precise, targeted and adaptable way, improving patient
outcomes and treatment efficiency. Real-time monitoring and
sophisticated sensors are also being used in the creation of smart
medicine delivery systems. These systems have the ability to
monitor how the body reacts to medication and modify the
release of the drug as necessary [3]. A drug delivery device's
sensors, for instance, might track a patient's blood glucose levels
and automatically give insulin when they surpass a
predetermined threshold. In the management of chronic
illnesses like diabetes, where patients may require ongoing
monitoring to make sure their medicine is working as intended,
this kind of responsiveness is essential. These systems claim to
improve patient outcomes, convenience and quality of life by
removing the need for individuals to manually administer
medications or track their own conditions [4]. The management
of chronic diseases is not the only use for intelligent drug
delivery systems. These systems can be adjusted to match the
unique requirements of each patient in the field of personalised
medicine [5]. In precision oncology, where treatment regimens
are customised according to a patient's cancer's genetic
composition, personalised therapies are particularly pertinent.
By employing intelligent delivery systems, physicians may
guarantee that medications reach the malignant cells directly,
minimising needless chemotherapy exposure and negative side
effects including immunological suppression, nausea and hair
loss [6]. In addition to increasing efficacy, this degree of
personalisation gives patients a more individualised and bearable

therapy, which is a huge advancement in the fight against cancer.
Smart drug delivery systems have the potential to cure a variety
of illnesses, including neurological problems and cardiovascular
issues, in addition to cancer. These devices may, for example,
send treatments like blood thinners or clot-busting agents
straight to the site of an injury or blockage in the treatment of
heart disease, accelerating healing and lowering the risk of
consequences [7]. Drug delivery systems could be developed to
transfer pharmaceuticals over the blood-brain barrier, which is a
major obstacle in the treatment of many brain-related ailments,
including neurological conditions such as Parkinson's disease or
Alzheimer's disease. This barrier frequently keeps necessary
medications from getting to the brain, but with improved
delivery methods, it might be feasible to send medicines straight
to the brain, enhancing the management of these crippling
illnesses. But even though smart drug delivery systems have
many benefits, there are still issues that must be resolved before
they can be extensively used. One of the biggest challenges is the
intricacy of creating safe and efficient systems [8]. Advanced
engineering and stringent regulatory oversight are necessary to
integrate sensors, nanotechnology and real-time monitoring
without creating new dangers. Furthermore, patient privacy and
data security are issues, particularly when monitoring devices are
recording a patient's health data continuously. To ensure
widespread use and build public trust, it will be essential to
make sure these systems are safe and adhere to privacy
regulations. Additionally, creating and manufacturing intelligent
medication delivery devices continues to be expensive. Although
these systems provide long-term healthcare cost reductions, there
is a significant upfront cost associated with research,
development and manufacture [9]. It is anticipated that the cost
would gradually drop as economies of scale take effect and
technology advances, opening up these devices to a wider range
of patients. Until then, it will be difficult to make sure that
individuals who stand to gain the most from these technologies
are given access to them, rather than just the wealthiest patients
or healthcare institutions. Smart drug delivery systems, which
combine state-of-the-art technologies to deliver more
individualized, effective and targeted therapies, represent the
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next frontier in healthcare. These technologies have the
potential to improve patient compliance, minimize adverse
effects and optimize drug delivery, which will improve health
outcomes and save money. The future of healthcare appears
bright as we progress towards more sophisticated, adaptable and
personalized drug delivery systems, even though there are still
obstacles to be addressed [10]. Smart drug delivery systems are at
the centre of the healthcare revolution that has already started.
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