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ABSTRACT  

In the pharmaceutical industry, there is rapid progress due 

to the advancement in digitalization and automation 

starting from the invention to the administration of the 

drug. Robotics plays an important role in the world of the 

pharmaceutical field. Robotics plays a vital role in 

complicated processes like research and development, 

production, and packaging. The safety of workers, accuracy, 

speed of delivering the drugs, the quality of the products 

has been improved now due to the development of robots. 

Robotics has been present in the pharmaceutical industry 

for more than twenty years. In the future, they will also be 

used for various other applications in the pharmaceutical 

industry. 
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1. INTRODUCTION:- 

Robotics is the science and branch of technology of robots, it deals with the design, 

construction, operation, and application of robots, as well as computer-based systems. In 

laboratories, pharmaceutical manufacturing robots perform a huge role beyond human 

capability. It also speeds up pharmaceutical manufacturing work so faster and more 

consistently.  

A robot is a mechanical artificial agent and practically it is an electromechanical system. The 

Robotics Institute of America defines a robot as a Reprogrammable multifunctional 

manipulator designed to move materials, parts, tools, or specialized devices through variable 

programmed motions for the performance of a variety of tasks. (1) 

Certain tasks which humans cannot do but robots can perform. Mainly robots are used where 

potential hazards happen (2). In the pharmacy manufacturing errors must be avoided by 

implementing a robotics system, the cost is coming down drastically. These robots are as fast 

as humans [at some times faster by 4 times] and are capable of working in 3 shifts (3). In the 

Pharmaceutical industry, they have to follow strict rules and regulations and standards. If 

they commit anything wrong, then the whole event will be affected. For this purpose, the 

manufactures slowly started to automate their industry. One such move is bringing robots into 

their industry for helping them and reduces human time. Today lots of pharma manufactures 

are using robots for manufacturing certain drugs. There are also few benefits with the 

involvement of automation in pharma company such as i) reduced amount of wastage, ii) 

better safety, and iii) less cost. 

2. ROBOTICS IN THE PHARMACEUTICAL FIELD:- 

Nowadays, robotics plays an important role in the pharmaceutical field and it works 

smoothly. Natural partnerships are robotic and manufacturing. Today robotics plays an 

important role in the pharmaceutical manufacturing landscape. Here the most important thing 

is that the automatic process should be a key part of any manufacturing that's for maximum, 

efficiency, safety, and competitive advantage in the market. Pharmaceutical field robotics 

helped to reduce margins of error to negligible rates and enable human workers to focus on a 

more productive area in the manufacturing field. Today a high volume of production robots is 

searching for more roles in small to medium-sized menus. Robotics in the pharmaceutical 
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field speeding up the process of manufacturing, so in a short time, various drugs are prepared. 

(4) 

By screening the current robotics applications at more than a dozen pharmaceutical 

production sites the named palletizing application is the only known off-the-shelf solution. 

All other robotics applications within pharmaceutical production are custom-built. This 

results in high effort in engineering, development, qualification, and implementation. 

Especially in processes that are similar in all companies, the flexibility of modern robotics 

can enable standard solutions that are not only rewarding for suppliers due to their number of 

units but are also highly attractive for the applying industry in terms of implementation effort 

and costs. First, the pharmaceutical industry must identify the applications and their 

requirements. It is just a matter of time until the application targets are published. Second, 

robotics companies are needed which are engaged enough to envision the selling potential of 

such applications and willing to deliver the most flexible, most easy to qualify, most easy to 

install, and therefore most competitive robotics application.  

The palletizer might not be the most typical pharmaceutical application, especially because it 

can be applied aside from regulative requirements. Anyhow it is flexible enough to serve the 

different clients, is already sold in hundreds, is set up in minutes instead of weeks, and 

therefore a good example where "industry" can get if "industry" really wants to. (5) 

2.1 Research and Development (R & D):-  

Robots now also play a vital role in the development of the latest drugs. In high throughput 

screening (H.T.S.) for example, various compounds are tested to see which could become 

new drugs. There's a desire for the utilization of robotics to check these ample compounds. 

The use of robotics can speed this process up significantly, even as they'll the other process 

where a robot replaces an individual completing any repetitive task. (6) 

2.2 Quality control:- 

In QC, many people perform routine tasks – if QC cannot be integrated into production 

inline. Complex analyses are often carried out by analytical equipment, but the complete 

material flow and the parts necessary for sample preparation are done by humans. Due to the 

variety of tasks and necessary steps, traditional laboratory automation is only suitable if its 
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use is worthwhile due to high throughput and low sample and process variance, e.g. 

preparation of microtiter plates.  

Examples of such applications unmatched by classical automation are: 

 • Sampling from containers (drums, bags, barrels, buckets, Big Bags) 

 • Sample preparation in the microbiological laboratory 

 • Separation and dosing of samples for the different analysis needs. (7) 

2.3 Filling and packaging:- 

Slower speed applications being used in robotics are to fill the small vial. The company also 

has experience with handling plastic and glass prefilled syringes in pre-process, buffering, 

and initial and end-of-line packaging. In addition, productivity is increased because of the 

accuracy and efficiency of robots, which often perform at increased speeds and produce less 

scrap. Automatic inspection, as part of a robotic system, has the advantage of enabling 100% 

part inspection. Vision-sensing technology can be used in pharmaceutical packaging to verify 

serialization numbers for compliance with track-and-trace regulations.  

An advance in vision sensors is color imaging, which, for example, allows systems to 

distinguish between bottle caps of different colors, noted the report.  Vision sensors have also 

led to advances in end-of-arm tooling design that improve the ability of robots to accurately 

identify and place objects. (8) 

Changeover, cleaning, and preparation of material are physical activities for people working 

in production in the process industry. These activities are characterized by high demands on 

flexibility, documentation, and/or the ability to master complexity. Automation that goes 

beyond the previous level must be particularly flexible here. Examples of such applications 

are: Depalletizing and re-palletizing. (9) 

2.4 Robotic Automation of HPLC Laboratories:- 

High-performance liquid action (HPLC) may be a technique ordinarily used during a sort of 

laboratory. owing to its inherent flexibility, HPLC is suited to a wider variety of analytical 

separation issues than the other single analytical technique HPLC has been a serious 

analytical technique within the pharmaceutical trade, in clinical laboratories, and industrial 
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environmental laboratories. Through the utilization of interchangeable hardware associated 

with an endless sort of separation media, virtually any variety of chromatographic separation 

is feasible, though HPLC is capable of quickly separating many various substances with the 

resolution, it suffers from being a labour-intensive technique. (10- 12) 

2.5 Production and manufacturing:- 

Manufacturing is a tool of the Pharmaceutical Industry wherein the production and 

manufacturing of the drug product are made out of materials using machines or robots. With 

the development of the Automation processes in the industry, the modern contemporary 

automation applied could be fixed or hard automation, flexible automation, and 

programmable automation. The computer integrated manufacturing (CIM) and computer-

aided manufacturing (CAM) systems are applied to product development and manufacturing 

activities. These advanced manufacturing systems include three types of manufacturing: 

1. Intelligent manufacturing 

2. Virtual manufacturing 

3. Internet controlled manufacturing (13) 

3. ADVANTAGES OF INDUSTRIAL ROBOTS 

3.1. Increase Efficiency:  

Industrial robots will complete sure tasks quicker and additional with efficiently than humans 

as they're designed and designed to perform them with higher accuracy. AI will increase 

potency, which implies the worth of the drug itself can become additional competitive. Once 

it involves pharmaceutical production, individuals don't seem to be as economical as robots, 

particularly after they are sporting a protecting suit. individuals in protecting suits conjointly 

need an additional area to figure in. (14,15) 

3.2. Quality:  

Given their higher levels of accuracy, industrial robots are accustomed to turning out higher 

quality merchandise that leads to the reduction of your time needed for internal control and 

ensures that standards of quality are adhered to. This level of consistency is onerous to realize 

the other approach.  
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Improved operating atmosphere Another advantage within the laboratory is that robots are 

mothproof to several environments that will not be safe for humans. operating conditions, 

therefore, are immensely improved yet because of the safety among factories and production 

plants by introducing industrial robots. A mechanism will operate a unit of time every day, 

seven days every week while not a dip inaccuracy. (16)  

3.3. Savings:  

Bigger employee safety ends up in money savings. The results of introducing industrial 

robots will solely guarantee higher profitability levels with a lower value per product by 

increasing the potency of your method, reducing the resource and time needed to finish it 

while conjointly achieving higher quality merchandise, introducing industrial robots save 

cash within the end of the day. There are fewer tending and insurance issues for employers. 

Robots conjointly supply hardworking performance that saves valuable time. Their 

movements are continuously actual; therefore, less material is wasted. (17) 

3.4 Longer operating hours:  

As human breaks within the operating day are needed, distractions happen and a spotlight 

spans slow. Whereas robots will work 24/7 and keep functioning at 100% potency. on 

average a four-hundredth increase within the output of an assembly line happens once one 

key person is replaced by a mechanism UN agency operates identical operating hours, just 

because of stamina. Also, robots don’t take holidays or have surprising absences. 

3.5. Liquid Handling:  

Innovative liquid handling of versatile pipetting platforms brings improved potency, safety, 

and outturn to laboratories around the world. It includes ascendable sample storage and 

retrieval systems with distinctive sample tube technology, with-it detection instruments, 

microplate washers, and microarray merchandise.  

3.6. Reliability:  

The Food and Drug Administration (FDA) needs all medication to be half-tracked and 

derived throughout the assembly method. Industrial robots build it easier for pharmaceutical 

firms to suit these needs. on similar lines, robots minimize accidents and wasted material. 
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3.7 Speed:  

Robots work with efficiency, while not wasting movement or time while not breaks or 

hesitation, robots square measure able to alter productivity by increasing outturn. (18)  

3.8. Safety Advantage: 

Robots defend the integrity of pharmaceutical merchandise and also the health of workers 

and patients. With industrial robots, ototoxic chemicals are often mixed safely. These specific 

mechanism models square measure designed to figure in white room settings. Sealed arm 

construction and remotion with oxide Vapor (HPV) keep these models from ever 

contaminating merchandise. Low payload picks and places jobs that will prove tedious for 

human staff square measure currently the responsibility of tireless robots. (19) 

3.9. Cost & Affordability:  

Paybacks for the acquisition of robotic instrumentation within the pharmaceutical trade, given 

the fairly high hourly labour rates paid to workers, variety of production shifts, and also the 

low value of capital. A typical mechanism installation, complete with accessories, safety 

barriers, conveyors, and labour, may value around $200,000. If that mechanism were to 

exchange four manual staff every earning close to $30,000 annually, the mechanism would 

be acquired through earnings savings alone in an exceedingly very little over a year. (20,21) 

3.10. Production:  

With robots, outturn speeds increase, which directly impacts production. As a result of robots 

having the power to figure at a continuing speed while not pausing for breaks, sleep, 

vacations, they need the potential to provide over an individual's employment. (22,23) 

4. DISADVANTAGES: - 

4.1. Dangers and fears: 

Although current robots don't seem to be believed to have developed to the stage where they 

pose any threat or danger to society, fears and concerns about robots are repeatedly expressed 

during a big selection of books and films. The principal theme is that the robots' intelligence 

and ability to act could exceed that of humans, that they might develop a conscience and a 

motivation to require over or destroy humankind. (24) 
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4.2. Expense:  

The initial investment of robots is critical, especially when business owners are limiting their 

purchases to new robotic equipment. the price of automation should be calculated in light of a 

business' greater financial budget. Regular maintenance needs can have a financial toll 

similarly. 

4.3. Expertise: 

The initial start of business robots needs loads of coaching and experience like the other form 

of technology, this is often as a result of their glorious for performing arts several tasks. 

Smart automation corporations give a support package of their experience that is an 

especially necessary issue. However, to minimize reliance on automation corporations, 

coaching is given to engineers to permit them to program the golems – tho' the help of fully-

fledged automation corporations continues to be needed for the initial integration of the robot. 

staff would require coaching in programming and interact with the new robotic 

instrumentality. This commonly takes time and money output. (25)   

4.4. Safety:  

Robots may protect workers from some hazards, but in the meantime, their very presence can 

create other safety problems. These new dangers must be taken into consideration. (26) 

5. SUMMARY 

Robotics has emerged as a more modern and advanced field in drug companies has gained 

abundant nonquality within the pharma trade. Their relevance in several fields of the drug 

company trade is appreciated it's accepted that within the future. It would play a significant 

role in the event and growth of pharmaceutical sciences. Robotics has been present in the 

pharmaceutical industry for more than twenty years.  The pharmaceutical industry is looking 

for automation due to high competition and to provide drugs to customers at a low-cost 

Robotics will play a significant role in the field of Pharmacy. Primarily they were used in 

only laboratories, but now they are not only used for packaging purposes but they are being 

used on the manufacturing side also. In the future, they will also be used for various other 

applications in the pharmaceutical industry. 
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