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Abstract - The delivery of medical services has been
completely transformed by the incorporation of robotics into
healthcare systems, which has improved patient outcomes,
efficiency, and precision. Robots may now undertake a wide
range of duties, from patient interface and logistics to surgery
and diagnostics, thanks to the development of smart
technologies. This analysis examines how robots are changing
the healthcare industry and emphasizes how important they
are to helping doctors, lowering human error, and enhancing
hospital operations. Additionally, it looks at many kinds of
healthcare robots, including assistive, surgical, service, and
rehabilitation robots, with a focus on their practical uses. The
study also addresses the ethical issues, technical difficulties,
and potential applications of robotic systems in developing a
more intelligent and adaptable healthcare setting.
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1.INTRODUCTION
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Fig 2: Robotics in Healthcare

We are in the Fourth Industrial Revolution in present, in this
revolution all the industries will bloom and will be filled with
robots and reduce manpower in the industries. Robots are
physically embodied systems capable of sensing and
responding to the world through physical interaction. They
can vary in their aesthetic appearance, sensing capabilities
and degree of autonomy.[!] Robotics is a vast field which has
many different types. In this research paper we will be
explaining about how robotics can help in healthcare. Since
the COVID-19 pandemic, the medical and healthcare industry
has got many new technologies to assist doctors in
unprecedented circumstances.[? There was a huge gap in the

doctors required and doctors available so there were robots
which were introduced to fill up the gap.

2.HISTORY

The Czech word robota, which means serf or laborer, is
where the word "robot" originates. Joseph Capek first
published the science fiction novel Robotin 1917. He wrote a
short story known as “Opilec” in this story he described
automats. This science fiction got a new character or a new
topic on which writers could express their greatest
imagination with technology. Later, between 1938 and 1942,
Isaac Asimov, who is widely recognized for popularizing
robots, wrote a collection of short stories. These short
stories got really popular with everyone. The transition from
science friction to reality happened in 1958 when General
Motors created “Unimate” which helped in the automobile
industry. This was first used in 1961 on the assembly line.
The original purpose of Unimate, a hydraulic manipulator
arm with repetitive job capabilities, was to remove and stack
hot metal components from a casting process. Laterin 1985,
the Programmable Universal Machine for Assembly 200—
the first robot platform—was utilized to do neurosurgical
biopsies. The Robodoc Surgical System, an image-guided
device used for prosthetic hip replacement, was created in
1992. After this there were advancements in the healthcare
robotics very frequently, this helped to automate the
healthcare industry to a certain extent.
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The transition from science fiction to reality
occurred when General Motors introduced
the Unimate to assist in automobile
production.
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The development of the Stanford Arm,
which could move much more quickly than
previous robots and without the mess of
hydraulics
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Honda unveiled the first of its humanoid 2023
The of
robots like Ameca, created by Engineered Arts,

robots, the Experimental Model 0, which
showcased the most realistic humanoid rebot

could walk a straight line and initiated
extensive research in humanoid robotics in terms of facial expressions and interactions
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Fig 2: Timeline of Robotics in Healthcare
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3.TYPES OF ROBOTICS
3.1 Industrial Robots

The Robot Industries Association (RIA) has defined an
industrial robot as "a reprogrammable multi-functional
manipulator designed to move material, parts, tools or
specialized devices, through variable programmed motions
for the performance of a variety of tasks.” The most common
types of manipulators may be modeled as an open kinematic
chain of rigid bodies called links, interconnected by joints.[4
Industrial robots are programmable devices used in
industrial and manufacturing settings to carry out activities
that call for accuracy, consistency, and speed. They perform
tasks including welding, assembling, material handling, and
inspection and are usually made with multi-jointed arms.
They are crucial for boosting output and guaranteeing
product quality because of their capacity to operate
diligently and precisely. Modern industrial robots can adapt
to complex jobs with little assistance from humans because
to developments in Al and sensor technologies.

3.2 Service Robots

Service Robots are non industrial robots, in non-industrial
settings including homes, workplaces, hospitals, and public
areas, service robots are made to help people by carrying out
duties. They are designed for entertainment, support, or
convenience and engage with people more directly than
industrial robots. Robotic vacuum cleaners, customer
support bots, and hospital delivery robots are typical
examples. In order to explore settings and communicate
successfully, these robots frequently integrate sensors,
artificial intelligence, and natural language processing. This
improves accessibility, comfort, and efficiency in day-to-day
living.

3.3 Medical Robots

Advanced robotic systems created especially to support
medical procedures, diagnosis, treatment, and patient care
are known as medical robots. These robots improve
accuracy, lower the possibility of human error, and
frequently make minimally invasive operations possible,
which speeds up recovery. The da Vinci Surgical System is
one of the most well-known instances of a robotic surgical
system that enables surgeons to carry out intricate
procedures with more precision and control. Other varieties
include robotic assistants that assist with hospital logistics
by moving supplies and drugs, diagnostic robots that help
with imaging and testing, and rehabilitation robots that help
with physical therapy and patient mobility. Medical robots
are becoming essential in enhancing the effectiveness and
caliber of patient care as healthcare continues to incorporate
technology.

3.4 Military Robots

Military robots are created for defense and war-related uses,
including logistics assistance, bomb disposal, surveillance,
reconnaissance, and even combat operations. These robots
lower human risk and improve operational efficiency since
they are designed to work in hazardous or hostile conditions.
They frequently incorporate cutting-edge technologies like
remote control systems, GPS navigation, and infrared
imaging. Military robots continue to develop as tactical
instruments in contemporary defense and combat systems,
despite ongoing ethical concerns.

3.5 Humanoid Robots

Humanoid robots are designed to resemble and mimic
human appearance and behavior. They can communicate
with humans more naturally because they frequently have a
head, body, arms, and occasionally facial expressions or
vocalizations. These robots are frequently employed in fields
where human-like contactis advantageous, such as research,
education, healthcare, and customer service. Their
development entails a sophisticated fusion of biomechanics,
robotics, and artificial intelligence, with the goal of achieving
not only functioning but also human social and emotional
interaction.

4. TYPES OF ROBOTICS IN HEALTHCARE
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Fig 3: Types of Robotics in Healthcare

Robotics in healthcare and medicine is not a new concept. It
has been helping people worldwide way beyond than
expectation for over 30 years. Today, robots can be found
assisting in a number of medical areas:
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4.1 Medical/Surgical Robots

Fig 4: Types of Robotics in Healthcare

The pioneers of robotics in healthcare is a surgical robot.
When your surgeon performs an operation using a robotic
equipment, it is known as robotic surgery. The robotic arms
using the controllers and a viewing screen are designed to
work as surgeons hence the name. Thousands of patients are
undergoing less invasive surgery and fewer surgical
blunders thanks to the da Vinci Surgical System, a multi-
armed wonderbot. A surgical robot is an aid device used to
perform surgical procedures. Often, a human surgeon
operates mechanical arms from a control center during these
maneuvers, which are also known as robotic procedures or
robot-assisted surgery.

4.2 Pharmacy Robots

Fig 5: Pharmacy Robots

Enhance productivity and efficiency of work is the key
importance of Pharmacy robots. These robots take input
from the customer and the head of the robot moves 180
degrees, scans the required drug/medicine. Then the robotic
hands pick the medicine, and finally it reaches to the counter
through the conveyor belt. In an industry with limited

resources, the pharmacy saves a lot of money by hiring
employees that would not otherwise be accessible.
McKesson ROBOT-Rx is one example. It is a robotic device
designed to process medications automatically. [t automates
the selection, return, restocking, storage, and crediting of
medications. As the McKesson website states, more than 1/3
of all hospitals in North America use their robotic system. So
itis quite widespread.[!3!

4.3 Industrial Robots
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Fig 6: Industrial Robots

Industrial robots are machines built to complete automated
manufacturing tasks in warehouses or factories, such as
product assembly, material handling and more.['3] An
industrial robot is one that has been created to automate
labor-intensive manufacturing operations, including those
needed by an assembly line that moves continuously.
Because they are big, heavy robots, they are positioned in
specific areas of an industrial facility, and every other
worker duty and procedure centers on them.

4.4 Service Robots

Fig 7: Service Robots

Service robots in healthcare are increasingly used to support
hospital staff and improve patient care. This helps to relieve
the stress for human strength and by handling the routine

© 2025,IRJET | ImpactFactor value: 8.315

IS0 9001:2008 Certified Journal | Page 722



’// International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056

JET Volume: 12 Issue: 06 | Jun 2025

www.irjet.net

p-ISSN: 2395-0072

tasks. This robot performed a number of tasks, including
making gestures, taking blood pressure and body
temperature, administering medication, planning meals, and
directing the surroundings. Data was gathered for additional
observation. In the healthcare industry, service robots are
being utilized more and more to assist hospital employees
and enhance patient care. Human strength is less stressed as
a result of this. Service robots are mostly used to help
medical professionals by performing routine logistical tasks
and, when finished, producing a report. Prepare patient
rooms, keep track of supplies, replenish medical supply
cabinets, and carry bed linens to and from laundromats,
among other tasks. Data is gathered for additional
monitoring from the many services this robot offered,
including blood pressure and body temperature checks,
medication  administration, meal planning, and
environmental guidance.

5. ADVANTAGES & DISADVANTAGES

5.1 Advantages

e Exclusive Patient Care: Al and physically aided
technologies have come together to create socially
helpful robots, or SARs. Because SARs may
communicate with patients in a number of ways
that elicit emotional responses, they are
emotionally intelligent devices that result in
superior patient care. The healthcare system's
prudent use of robots guarantees superior patient
care, flawless medical procedures, and a safe
environment for both patients and medical staff.
When autonomous robots are used in healthcare,
the likelihood of human error and carelessness is
minimal

e Organized Operational Tasks: Automated mobile
robots (AMRs) ensure that more accurate methods
are employed, reduce the physical strain on
healthcare professionals, and regularize routine
chores. These robots can handle staffing shortages,
maintain records, and place orders on schedule.
They guarantee the availability of medications and
other supplies as needed. Automated robots can
swiftly clean and sanitize rooms and prepare them
for incoming patients, freeing up medical staff to
handle other crucial patient-related tasks. With
artificial intelligence, robots can effectively
diagnose a variety of illnesses

e DrugDiscovery: The topic of drug discovery is one
of the main areas where Al application can be
beneficial. Conventional methods take an average of
2.6 billion dollars and 14 years to bring a new drug
to market, while artificial intelligence (Al) can do
the same in less time. Clinical trials of recently
developed medications using Al have been shown to

be completed in a very short amount of time. Al is
also capable of identifying both cardiotoxic and
non-cardiotoxic anticancer medications.
Additionally, it can be used as a medium to find new
antibiotics and can identify likely antibiotics from a
list of thousands of compounds.

e Protected Working Conditions: In order to
protect medical personnel from pathogen exposure
and thereby stop the spread of infections,
automated mobile robots, or AMRs, are utilized in a
variety of healthcare facilities. These include
providing patients in hospitals with food and water,
collecting data and information about them, and
distributing medical supplies and linen. Thus,
during the current COVID-19 outbreak, these robots
were heavily utilized.

5.2 Disadvantages:

e Privacy & Data Protection: Most of the time, the
study of robotics and the application of robots in
healthcare lead to significant challenges around the
collection of data, its storage, who actually has
access to it, who owns it, what happens to it, and
other matters.

o High Initial Cost: In general, implementing robotic
systems in healthcare necessitates a large
investment in equipment, training, and upkeep. For
many medical facilities, especially smaller ones, this
expense might be a major deterrent.

e Technical Glitches & Dependence: Robotic
systems, like any technology, are prone to
malfunctions or technical issues that could
jeopardize patient safety and confidence. They truly
believed that an over-reliance on robots might
potentially result in a reduction in the abilities of
essentially human specialists.

6. FUTURE TRENDS

In the healthcare sectorRobots are transforming surgery,
speeding up cleaning and supply delivery, and allowing
medical staff to focus on patient care and interaction, robots
have evolved drastically with time and the advancements
have proven its importance. These armed technologies were
first deployed in in the 1980s to assist surgery in the
healthcare industry. Now, Al and data analytics is widening
the scope of robots too. Al is used to understand the scenario
more effectively as earlier the robots could only do the tasks
programmed. Personalization and better assistance can be
achieved through Al In order to assist medical staff and
improve patient care, robots are now utilized in clinical
settings as well as operating rooms. Doctors, nurses, and
other medical professionals can thus devote more time to
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directly caring for patients. Social robots are being used by
an increasing number of healthcare organizations to engage
with patients and guests in long-term healthcare settings.
These robots can guide patients and visitors in a medical
facility, promote cognitive engagement, boost patient mood,
and encourage patients to adhere to treatment plans.

7. CONCLUSION

Robotics in healthcare is no longer just a glimpse into the
future it's becoming a powerful part of our present. From
helping surgeons perform complex procedures with
unmatched precision to supporting patients during recovery,
robots are playing a growing role in improving how care is
delivered. These technologies are not just about machines;
they’re about making healthcare safer, faster, and more
accessible for everyone. Of course, there are still hurdles to
cross like affordability, proper training, and ethical
questions. However, the future is brightas long as engineers,
physicians, and researchers continue to innovate and work
together. As robotics develops further, it could lead to a
more patient-centered, efficient, and compassionate
approach to healthcare in which technology enhances rather
than replaces the human touch.
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