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Abstract

Automation is the use of various control technologies in sectors with little or no human
intervention to carry out a variety of procedures. Automation has been implemented
in the departments of production, packaging, labelling, and warehousing. Following
the implementation of automated machines, the production of personalised medicines
has become a reality. As a result, these systems may be able to replace human
inspectors. This technology provides greater flexibility and repeatability at a lower
cost.
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Introduction:

Automation is the use of machines to perform the majority of the repeatable and
important functions in the pharmaceutical industry. The industries have been
developing at a faster rate, and the pharmaceutical industries are no exception. The
regulatory requirements are becoming more stringent than ever. [1] Automated
functions can assist industrial management in meeting ever-changing regulatory
requirements. For many years, various industries around the world have had a tradition
of implementing newer technologies that replace human labour. Work unions and
other communities have always been opposed to this tradition, arguing that new
technologies can always have a significant impact on job opportunities in industries.
[2] Automation aids in increasing productivity and achieving consistent product
quality. Itis possible to do so at various stages of the manufacturing process. Handling
raw materials, semi-finished goods, or finished goods during the manufacturing
process, as well as inspection and quality control operations.

Many significant advances have resulted from advancements in both computer
hardware and software technologies. [3] This technology provides greater flexibility
and repeatability at a lower cost. This allows for increased plant throughput without
sacrificing product quality. These systems are currently being developed as an integral
part of pharmaceutical manufacturing plants for online and real-time quality
evaluation. [4]

Significance of automation in pharmaceutical indusiry:
Automated Filling, Inspection, and Packaging:

Millions of dosage forms are manufactured in their respective pharmaceutical
industries, and each one must be thoroughly inspected for safety before leaving the
facility.

Most manufacturers use automated systems to manage a variety of activities such as
capsule, vial, and container filling, dosage form and container inspection, and so on.
All automated processes are monitored by a centralised computer. The centralised
computers efficiently monitor all critical process parameters to ensure consistent
product quality. Automated filling machines can also efficiently fill capsules,
containers, and vials.They can inspect the level of filled containers and vials and
effectively reject specific products that haven't been filled. Such automated systems
can be used to carry out such tasks in a large-scale manufacturing facility. Because
data about the batches is continuously logged in the computer memory5, all batches
with non-compliance issues can be easily identified. [5]
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Making Personalized Medicines a Reality:

Despite having many genetic differences, people are treated in a
one-size-fits-all manner. Because of their effectiveness in curing
ailments, personalised medicines have become increasingly
important in the medical field. Automation is critical for personal
medicines to become a reality or reach their full potential. More
advanced systems can pave the way for more efficient and faster
drug discovery. Various modern computational technologies can
be used to run multiple tests in order to find the best combination
of drugs and dosages. In a world with such a diverse population,
it is difficult to develop personalised medicines and with the
existing traditional methods; the concept of personalised
medicines may be considered impossible.As a result,
advancements in automation can lead to significant advancements
in the medical field. The potential of modern medical treatment
can be targeted to maximise efficiency and assist outpatients in
remote parts of the world in receiving the best medical treatment
possible.

With further technological advancements, medicines can be
produced for individuals based on their susceptibility to the drugs.
Manufacturing processes can be easily optimised to produce
different concentrations of drugs based on the amount required.
Traditional/current manufacturing practises are such that they
cannot be modified to produce different concentrations of drugs
as needed. Automated machines will be effective at controlling
process parameters in order to produce the required concentration
of drugs in the required quantities as and when needed. As a result,
this particular advantage of automation can only be used to
produce personalised medicines for patients all over the world. [6]

Involving Robotics in the Laboratory:

Robotics is widely used in the pharmaceutical industry for drug
development, drug screening, various manufacturing processes,
and so on. Most analytical instruments can be automated, making
the time-consuming analytical procedures easier. The QC
department's workload has been significantly reduced. In cases
where production is high and the analytical department is unable
to obtain results on time, automated systems can assist. The use
of robotics and automated systems allows for timely sampling and
testing of all batches.Because of the continuous testing, the
chances of missing out on batches are extremely low. Analytical
systems are designed in such a way that all test results are properly
stored or handled. Most systems never modify the data, which
complies with the FDA's guidelines for maintaining data integrity.
An automated HPLC system, for example, would be capable of
automatically collecting samples, analysing them, and
transferring the results to a centralised computer. A QC team's
involvement is not required in this case. In this way, robotics and
automated systems can have a significant impact on
pharmaceutical laboratory systems. [7]

Continuous, Uninterrupted Manufacturing:

Industrial robots can work indefinitely until they experience a
technical failure. All it will require is a constant power supply and
regular maintenance. As a result, such continuous processes can
provide financial benefits to industries. When it comes to asking
humans to work long hours, there are certain constraints, such as
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the workers' physical and mental health. This is not a problem in
the case of machines. With proper maintenance, all machines will
operate efficiently and without hiccups for extended periods of
time.This could be immediately attributed to unemployment.
Manufacturers and regulators will have to investigate this issue
because the labour community does not want this to happen. This
could have an impact on the economy as well. Continuous,
uninterrupted production can be viewed as a boon for
manufacturers. [8]

Automatic Control:

A variety of integrated sensors are available to sense the process
variables at each step, allowing the processes to run in a controlled
system with minimal errors. The automated systems are so
sophisticated that they can even shut down or record if a non-
compliant batch is detected. The sensors are distributed
throughout the automated systems in order to continuously
monitor the process variables. This data, on the other hand, is
transferred to the computer, which analyses it before making
important decisions such as rejecting batches, shutting down the
system, and so on.Human intervention will be minimal in such
cases, as they will only need to ensure that the various systems
involved are functioning properly. Proper understanding of
automated systems would give personnel an advantage in dealing
with automation. [9]

In some cases, businesses integrate all of their critical systems,
such as WFI systems, pure steam systems, air handling units, and
manufacturing systems. This is advantageous because every
quality-related attribute can be monitored. If there is a problem
with any of the systems, the personnel are notified. Such
integrated systems are important in the manufacture of parenteral,
etc., where great care must be taken because even minor
deviations from the required conditions have an impact on the
product's quality. [10]

Control Systems and Software’s used in the pharmaceutical
industry:

Almost every aspect of the pharmaceutical manufacturing process
is automated. Automation is used throughout the manufacturing
process, from raw material handling to finished goods packaging.
Rockwell Automation is a major provider of software for the
pharmaceutical industry.Quality Management Systems (QMS)
and Manufacturing Execution Systems (MES) are important
pieces of software. PlantPax MES and PharmaSuite MES are
software products offered by Rockwell Automation. Both of these
applications enable pharmaceutical manufacturers to update their
operating systems with minimal downtime and training. Master
Control is another company that specialises in software for the
pharmaceutical automation industry. This company sells Master
Control Manufacturing Excellence software. This software
combines QMS and MES to automate a factory and make a
process or processes more operationally efficient.

Roles in The Pharmaceutical Industry After Automation
Implementation:

The quality assurance department will have to deal with cutting-
edge technology. With all of the latest technologies available for
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ensuring the quality of products and processes, the lives of quality
assurance personnel have undoubtedly become easier than they
were previously. To keep up with the automated systems,
personnel must learn new skills. Among the new abilities are:

Handling and Interpretation of Digital Data Because all data in the
automated world is digitalized, personnel must be adequately
trained to handle and interpret it. The execution of procedures for
analysing information in order to reach an informed conclusion is
referred to as information interpretation. Data interpretation gives
meaning to information and determines its meaning and
implications. The importance of interpretation is obvious, which
is why it must be done correctly. [11] Innovative Thinking to
Design Better Automated Systems It is necessary that the
personnel be prepared and knowledgeable enough to design
efficient, hassle-free automated systems. Since the QA team have
adequate knowledge regarding the critical quality attributes,
they’1l be able to position the necessary probes and sensors needed
to monitor the same. Their knowledge will be needed by the
engineers involved in constructing the automated systems. Also,
having enough knowledge about the process can help in designing
the equipment in a particular way so that the manufacturing
processes happen without any hassles. [12] Developed Computer
Handling Skills The personnel must have the necessary computer
handling skills. The personnel must have adequate knowledge
about handling computer software necessary for data handling
and monitoring the automated systems. [13] Adequate training
must be provided for the personnel so that they can cope up with
the changing work environment. Various software used includes
Processor, Batch master, Response Pro, Cecum manufacturing,
etc. Since most complicated functions are taken care of by this
software, having enough knowledge to handle them will give the
QA personnel an advantage in coping up with the automated
systems. [14] Confidentiality With all the data getting digital, the
questions regarding the confidentiality of these data to arise. The
automated systems come compliant with the latest regulatory
requirements, and hence the data are stored such that they cannot
be transferred without proper authorization. The related personnel
are well trained so that they don’t perform actions that could lead
to a breach in data from the servers. Hence, the queries regarding
maintaining the confidentiality of data after implementing the
automated systems can be put off. Data Integrity Just like how the
confidentiality of data can be questioned, queries related to data
integrity can also arise. The manufacturers must see to it that the
automated technologies implemented are 21 CFR PART 11
compliant. It states the importance and requirements for
electronically recording data in food and drug industries. During
quality audits, one main spot of concern for the auditors is data
integrity. The automated machine store data in the respective
servers, but this alone won’t be enough. The personnel having
access to all these data must be limited, and they must be
responsible for the careful handling of data. The data should not
be such that anyone from the industry can access it and make
changes to it. All the CFR 21 part 11 compliant systems are even
capable of recording the number of times data has been changed
or modified. Hence, as such, data integrity would not be a problem
with the implementation of CFR compliant equipment’s, but it
relies upon the QA management to see to it that the data are only
accessible to responsible personnel. The QA personnel involved
in the same must have undergone training in CFR 21 part 11. This
eliminates the possibility of data integrity in a fully automated
plant. Because most of the latest technologies use digital data
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collection, the need for all of the industry's paperwork will be
eliminated. The quality assurance department will need to be
trained to use digital data collection systems. Personnel work will
be drastically reduced in the absence of all paperwork, as
extensive documentation becomes easier. Automation may not
have a significant impact on the roles of QA personnel in the
pharmaceutical industries as a whole, but in the near future, as
technologies advance and various industrial revolutions emerge,
there is a good chance that the reliance on manual Q.A personnel
will decrease. [15]

Conclusion:

In the pharmaceutical industries, automation would give a number
of theoretical advantages such as enhanced productivity of
technologists, reduced radiation dose, and enhanced general
image quality. Pharmaceutical industries are intently seeking
ways to reduce their expenses, increase their efficacy. The use of
automation not only reduces the chance of human error but also it
reduces the workload on workers. It also boosts productivity and
profits. Developing computer-based QA algorithms to detect and
quantify QA deficiencies, deriving QA information to create
universal QA norms and structured databases will enhance the QA
department’s effectiveness.
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