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Abstract— Moving machine parts have the potential to cause 

severe workplace injuries, such as crushed fingers or hands, 

amputations, burns, or blindness. Amputations, lacerations, 

and abrasions are costly and have the potential to increase 

workers' compensation premiums.  (Amputation is one of the 

most severe and crippling types of injuries in the occupational 

workplace, often resulting in permanent disability.) The main 

purpose of this study is to monitor the overall risks and 

hazards around the machines in pharmaceutical company and 

then to reduce accidents to workers through the use of 

machine guards and other safe guards. Hazard Identification 

and Risk Assessment is one of the vast and best methods to 

be followed for such research, so in our work we will 

implement try to implement the method practically in the 

company and monitor the results. 
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I. INTRODUCTION 

While adjusting a conveyor belt, a millwright is drawn into 

the unguarded tail drive of a belt conveyor and suffers fatal 

crushing injuries. A young worker feeding sheet rubber into 

a guillotine shear loses both hands when the machine cycles 

unexpectedly. A lumber piler cleaning up around a lumber 

sorting table (green chain) is strangled when his loose 

clothing is caught on an exposed keyway at the end of a 

slowly rotating shaft [1]. 

 The work done here in this thesis is for everyone 

who owns, operates, maintains, or sells machinery and 

equipment. Employers will find information to help them 

comply with the Occupational Health and Safety Regulation 

(OHSR) and with the Workers Compensation Act. It will also 

help them exercise due diligence in providing a safe work 

environment. Supervisors will find information to help them 

assess the risks to their workers from harmful contact with 

machinery and equipment. It will also help them evaluate 

safeguarding solutions that satisfy the competing needs of 

safety, production, and quality assurance. Workers will gain 

greater awareness of the hazards associated with equipment 

operation and maintenance and of the safeguarding protection 

they have a right to expect. Suppliers will understand what 

they must do to provide machinery and equipment that 

conform to the Workers Compensation Act and the OHSR. 

They will have a quick reference to different options for 

meeting this responsibility [2]. 

A. Relation between Guard, Safety Guard and Lockout 

It is important to distinguish between safeguarding and 

lockout. Safeguarding is the first line of defense in ensuring 

the safety of workers operating powered machinery and 

equipment. Lockout protects workers when machinery or 

equipment is shut down for maintenance (including repairs 

and clearing jams). In all cases, training and supervision are 

essential to ensure worker safety around machinery. For 

information on Work Safe BC requirements for locking out 

equipment, please see the Work Safe BC booklet Lockout. 

 The terms “guarding” and “safeguarding” tend to be 

used interchangeably, but they have precise meanings in the 

language of machinery and equipment safety. 

 
Fig. 1: Safeguard Outlooks in Industry [3] 

 Hazards associated with machines, power tools, and 

machine shops can include, but are not limited to:  

1) Being struck by ejected parts of the machinery  

2) Being struck by material ejected from the machinery 

3) Contact or entanglement with the machinery  

4) Contact or entanglement with any material in motion  

5) Electrical hazards  

6) Chemical hazards (from cutting fluids, lubricants, etc.)  

7) Burns, cuts and other injuries from materials or 

substances used/exhausted by the machinery  

8) Noise levels  

9) Material Storage and handling (manual material 

handling, ergonomics)  

10) Safe access to/from machines (access, egress)  

II. LITERATURE REVIEW 

Parker et.al [16] the purpose of this nationwide intervention 

was to improve machine safety in small metal fabrication 

businesses (3 to 150 employees). The failure to implement 

machine safety programs related to guarding and lockout/tag 

out (LOTO) are frequent causes of Occupational Safety and 

Health Administration (OSHA) citations and may result in 

serious traumatic injury.  

 Donald R. Vaillancourt et.al [17] a series of 

machine-guarding drawings were developed during the 

1940s, which represent the relationship between gap size and 

safe distance. Since the development of these drawings, 

larger and more comprehensive anthropometric surveys have 

been conducted, but they have never been compared with the 

drawings. The purpose of this investigation was to determine 

whether these original recommendations presented in the 
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drawings are still consistent with data in the larger 

anthropometric surveys, especially relating to women and 

minorities, who are now much more prevalent in the 

American workplace. 

 Appil Ora et.al [18] As we are in twenty-first 

century, industries are growing at rapid rate and thus 

evolution of advanced and more complicated machinery takes 

place. Basically humans are the ones who need to operate 

such machinery although some of them are operated 

remotely, but many demand direct human interaction. Every 

machine has its own unique hazard such as crushing, 

shearing, entanglement, cutting and drawing-in which may 

result in mechanical injuries such as abrasion, laceration, 

avulsion, and others. 

 Edwin G. Foulke et.al [19] this guide can help you, 

the small business employer, identify and manage common 

amputation hazards associated with the operation and care of 

machines. The first two sections of the document, 

Recognizing Amputation Hazards and Controlling 

Amputation Hazards, look at sources of amputations and how 

to safeguard machinery and control employee exposure to 

hazardous energy (lockout/ tag out) during machine servicing 

and maintenance activities. 

 DCBS et.al [20] this guide focuses on point-of-

operation hazards and safeguarding methods and offers a 

comprehensive look at equipment and machinery commonly 

found in various Oregon workplaces. It does not specify all 

machine guarding requirements or all types of machinery or 

equipment. 

III. COMPANY DOMAIN 

For decades, the Indian pharmaceutical industry has been 

driving better health outcomes for the economy. Cipla’s 

commitment to high quality standards has made us the most 

trusted brand among patients and one of the top Indian 

pharma companies among healthcare professionals. India 

continues to be one of the most important and focused 

markets for Cipla. In FY 19-20, Cipla’s overall domestic 

business contributed to 39% of the global revenues. 

Today, Cipla is the 3rd largest pharmaceutical company in 

India, with product portfolio spanning across various 

therapeutic areas including Respiratory, Anti-infective, 

Cardio-metabolic, Gastro and Urology. Our strong brand 

equity, product range and unique dosage forms help us stand 

out in the fiercely competitive Indian pharmaceutical industry 

environment [26]. 

 
Fig. 2: CIPLA [27] 

 Over last 2 years, Cipla has been focusing towards 

establishing its Engine 2.0 of growth based on the foundation 

of Innovation and Specialty medicine. The Company has 

committed significant capital towards acquiring and in-

licensing assets which address unmet clinical needs of 

patients. 

 The focus has been to establish a franchise of 

specialty medicines in the areas of Respiratory, CNS and 

Critical Care with a focus to build Institutional Specialty 

business. The operations of a Specialty focused company 

differ significantly from the operations of a generic company 

and hence to establish a robust business model, Cipla 

Technologies LLC (CipTec) has been established with its 

headquarters in San Diego, California. This also gives the 

Company ability to participate and operate in the biotech and 

life sciences innovation hub in the US. 

IV. PROBLEM AND REQUIREMENT 

There are as many hazards created by moving machine parts 

as there are types of machines. Safeguards are essential for 

protecting operators from preventable injuries.  Any machine 

part, function, or process that might cause injury must be 

safeguarded. When the operation of a machine or accidental 

contact with it could injure the operator or others in the 

vicinity, the hazards must be either controlled or 

eliminated.  Examples of the types of equipment that could 

be used at Princeton University that require machine guarding 

include (but are not limited to): saws, lathes, milling 

machines, meat slicers, and grinders. 

Dangerous moving parts in three basic areas require 

safeguarding 

1) The point of operation: that point where work is 

performed on the material, such as cutting, shaping, 

boring, or forming of stock. 

2) Power transmission apparatus: all components of the 

mechanical system that transmit energy to the part of the 

machine performing the work. These components 

include flywheels, pulleys, belts, connecting rods, 

couplings, cams, spindles, chains, cranks, and gears. 

3) Other moving parts: all parts of the machine that moves 

while the machine is working. These may include 

reciprocating, rotating, and transverse moving parts, as 

well as feed mechanisms and auxiliary parts of the 

machine. 

A. Types of Hazards 

A wide variety of mechanical motions and actions may 

present hazards to workers operating or working around 

machinery. The three basic types of hazardous mechanical 

motions and actions are: 

1) Hazardous Motions – including rotating machine parts, 

reciprocating motions (sliding parts or up/down 

motions), and transverse motions (materials moving in a 

continuous line); 

2) Points of Operation – the areas where the machine cuts, 

shapes, bores, or bends the stock being fed through it; 

3) Pinch Points and Shear Points – the area where a part of 

the body or clothing could be caught between a moving 

part and a stationary object. This would include power 

transmission apparatuses such as flywheels, pulleys, 
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belts, chains, couplings, spindles, cams, gears, 

connecting rods and other machine components that 

transmit energy. 

 There are also non-mechanical hazards that can 

injure machine operators or personnel working in the vicinity 

of machinery. These hazards include flying splinters, chips or 

debris; splashes, sparks or sprays that are created when the 

machine is operating. These hazards can be prevented 

through the use of machine guarding and wearing/use of 

required personal protective equipment (PPE). 

B. Methods of Safeguarding in Pharmaceutical Industries 

There are five (5) general types of machine safeguards that 

can be used to protect workers and personnel in the 

immediate vicinity of machinery. They are [35]: 

1) Guards – these are physical barriers that prevent contact. 

They can be fixed, interlocked, adjustable, or self-

adjusting. 

2) Devices – these limit or prevent access to the hazardous 

area. These can be presence-sensing devices, pullback or 

restraint straps, safety trip controls, two-hand controls, or 

gates. 

3) Automated Feeding and Ejection Mechanisms – These 

eliminate the operator’s exposure to the point of 

operation while handling stock (materials). 

4) Machine Location or Distance – this method removes the 

hazard from the operator’s work area. 

5) Miscellaneous Aids – these methods can be used to 

protect both operators and people in the immediate 

vicinity of operating machinery. Examples include 

shields to contain chips, sparks, sprays or other forms of 

flying debris; holding tools that an operator can use to 

handle materials going into the point of operation; and 

awareness barriers to warn people about hazards in the 

area. 

V. PROCEDURE ADOPTED 

A safeguard is a solution or a combination of solutions that 

eliminate or reduce the risk of exposure to hazardous moving 

parts or other harmful conditions. Safeguards range from 

fixed barrier guards (most effective) and safeguarding 

devices to safe work procedures and personal protective 

equipment. A comprehensive risk assessment will determine 

which safeguards are most effective. 

 
Fig. 3: Minimum Gap to avoided crushing strength [38] 

 
Fig. 4: minimum gaps between the Robot and Guard [38] 

VI. CALCULATION AND RESULTS 

OSHA can provide extensive help through a variety of 

programs, including technical assistance about effective 

safety and health programs, state plans, workplace 

consultations, voluntary protection programs, strategic 

partnerships, training and education, and more. An overall 

commitment to workplace safety and health can add value to 

your business, to your workplace, and to your life. 

 Effective management of employee safety and 

health protection is a decisive factor in reducing the extent 

and severity of work-related injuries and illnesses and their 

related costs. In fact, an effective safety and health program 

forms the basis of good employee protection and can save 

time and money and increase productivity and reduce 

employee injuries, illnesses, and related workers’ 

compensation costs [47]. To assist employers and employees 

in developing effective safety and health programs, OSHA 

published recommended Safety and Health Program 

Management Guidelines. 

 These voluntary guidelines can be applied to all 

places of employment covered by OSHA. The guidelines 

identify four general elements critical to the development of 

a successful safety and health management system: 

1) Management leadership and employee involvement, 

2) Worksite analysis, 

3) Hazard prevention and control, and 

4) Safety and health training. 

 The guidelines recommend specific actions, under 

each of these general elements, to achieve an effective safety 

and health program. 

A. Risk and Hazard analysis Model 

A risk assessment must involve the operator, maintenance 

personnel, and the supervisor. You should also consult with 

the manufacturer, suppliers of safeguards, and safety 

professionals. Each party sees the machine from a different 

perspective, and will provide a valuable contribution. 

 Gathering the information necessary for a good risk 

assessment may require repeated observations, especially 

when determining what the worker does when normal 

production flow is interrupted. The length of time that a piece 

of equipment is in service without causing an injury has no 

bearing on whether or not it is safe. 

Some significant factors that increase the probability of 

contact with unguarded hazardous machine moving parts 

include: 

1) Lack of familiarity with the machine 
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2) Hand feeding a machine activated by a foot control 

3) Reaching into a machine to clear jams and miss-feeds 

4) Boredom and repetition 

5) Frequent access to danger areas of the machine for setup 

and adjustments 

6) Lack of operator training and experience 

7) Machine cycle speed 

 The main purpose of a risk assessment is to decide 

which machine should be given priority, and which parts of 

the machine should be safeguarded first. 

Company Name 

 

Cipla Limited 

 

Date of Survey 

 

November 10, 2020 

 

Survey Done by 

 

Mr. Raj Nagal (Supervisor) 

Mr. Ajay Bidare (Maintenance) 

Mr. Hitesh Barai (Operator) 
Machine Name 

 

Chemical mixing LINE 

Machine Function 

 

mixing 

 

Identify and describe every hazardous 

machine motion or harmful condition to 

which the worker’s body parts are exposed 

 

(e.g., rotating shafts, in-running nip points, 

shearing parts, reciprocating parts, punching 

action, impact hazards, flying debris, 

abrasive surfaces, electrical hazards, 

hot/toxic fluids, vapors, emissions, 

radiation). 

 

Be as descriptive and detailed as possible. 

Describe the worst injury that would 

reasonably occur due to each 

hazard. Use the following 

descriptions as a guide: 

 

Fatal 

Major (normally irreversible: 

permanent spinal damage, loss of 

sight, amputation/crushing, 

respiratory damage) 

 

Serious (normally reversible: loss of 

consciousness, burns, fractures) 

 

Minor (bruising, cuts, light 

abrasions) 

Estimated 

severity 

of 

injury: 

 

Minor = 1 

Serious = 

5 

Major = 7 

Fatal = 10 

Estimated 

likelihood 

of 

injury: 

 

Unlikely 

= 1 

Possible = 

5 

Probable 

= 7 

Certain = 

10 

Estimated 

level of 

risk: 

 

Estimated 

severity 

×× 

estimated 

likelihood 

Initial in feed belt creates pinch 

Point near front roller. 
Minor bruising of fingers 1 5 5 

Crushing hazard between tray wrap film 

folder arms and machine frame 

Amputation injury to fingers or 

severe crushing of hands 
7 7 49 

Out feed tray/film heat belt is very hot Burns to hands 5 5 25 

Web belt drive unit for out feed 

belt has no guard — infrequent access 

required 

Bruising of fingertips 1 5 5 

Table 1: Machine Risk Assessment Survey used in Pharmaceutical Industry 

VII. CONCLUSION 

At Cipla Limited, the threat of injuries or illnesses especially 

in chemicals to be properly controlled. According to one 

previous audit by Occupational Safety and Health 

Administration (OSHA), the agency confirmed that 

employees must be protected thorough the adequate 

implementation of machine guards helping to prevent the 

probability of workers’ injuries. 

 Some departments at Cipla exhibited solid machine 

guard systems; however moderate improvements could be 

implemented on other departments. Workplace injuries can 

be prevented through proper machine guard systems 

implementation, as well as a correct application of safety 

programs such as Lockout-Tagout (LOTO).  

 OSHA recommended companies working with 

machinery daily to establish sound machine guard systems 

and a machine safety program to avoid or reduce workplace 

injuries. On the contrary, not guarding machines properly can 

lead to an unsafe workplace and an increase in employees’ 

injuries. 

 Machine safeguards can be improved in a variety of 

ways. Employees felt more protected if a machine was 

adequately guarded, in contrast to a machine that lacked 

adequate machine guard systems. Suitable machine guards 

installed to protect the worker from the point of operation or 

danger zone have proven to be effective in guarding the 

employees properly and helped increase the overall 

employee’s health and safety. Properly installing machine 

safeguards would prevent operators from reaching into 

moving parts and other hazardous areas.  

 Furthermore, some operators agreed that several of 

the fixed guards were irremovable and inflexible. Employers 

are obligated to provide the employee with highest level of 

safety consistently. Operators must work around the guards 

potentially creating new pinch points, and opportunities to 

sustain lacerations due to sharp edges. Replacing existing 

fixed machine guards with durable, yet, removable 

safeguards would allow the operator easier access to areas 

that need repair and would avoid the creation of new hazards.  

 Moreover, a couple of operators believed that 

installing or adding safeguards to machines where needed 

was necessary, but occasionally more emphasis should be 
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placed on proper machine maintenance and cleanliness of 

machines.  The operators believed that the machines would 

operate smoother and could facilitate a more suitable or 

adequate machine guard operation, as a result. Likewise, an 

employee from a different department suggested the same 

recommendation: perform regular and systematic machine 

maintenance to avoid downtimes that last longer, and 

experience smoother machine operations both short and long 

term. 
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