
    “FirstHope Pharmacy” YouTube for Video   | Instagram@firsthope | Download Firsthope App 

Copyright by Engacy Learning Private Limited. All rights reserved. Reproduction or distribution without written consent is strictly prohibited. 

   

1 

Industrial safety 

Fire Hazards 

• Fire hazards are one of the most critical risks in pharmaceutical industries, especially during 
scale-up and large-scale manufacturing where large quantities of solvents, powders, and 
chemicals are handled. 

 

What Causes Fire in Industry 

• Fire occurs when three elements come together (Fire Triangle): 

o Fuel (solvents, chemicals, dust)  

o Oxygen (air)  

o Ignition source (spark, heat, static electricity)  

Common Fire Hazards in Pharma Industry 

 
1. Flammable Solvents  

➢ Ethanol, methanol, acetone used in granulation and coating  

➢ Vapors can ignite easily  
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2. Dust Explosion  

➢ Fine powders (API or excipients) can form explosive mixtures in air  

➢ Common during mixing, milling, drying  

3. Static Electricity  

➢ Generated during powder movement or liquid transfer  

➢ Can create sparks  

4. Hot Surfaces and Equipment  

➢ Dryers, reactors, compressors  

5. Electrical Sparks  

➢ Faulty wiring or equipment  

Importance in Scale-Up 

• Larger batch size → more fuel available  

• Bigger equipment → higher energy input  

• Increased solvent handling → higher fire risk  

Prevention Methods 

• Use explosion-proof equipment  

• Proper grounding and bonding to prevent static charge  

• Control solvent vapor using ventilation systems  

• Maintain temperature below flash point  

• Install fire detection and suppression systems  

Fire Protection Systems 

• Fire extinguishers (CO₂, foam, dry powder)  

• Sprinkler systems  

• Fire alarms and detectors  

• Emergency exits and evacuation plans  

 

Mechanical Hazards 

• Mechanical hazards arise from moving parts of machinery used in manufacturing processes 
like mixing, granulation, compression, and packaging. 

Sources of Mechanical Hazards 

• Rotating parts (blenders, mixers)  
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• Moving belts and conveyors  

• Tablet compression machines  

• Granulators and mills  

Types of Injuries 

• Cuts and lacerations  

• Crushing injuries  

• Entanglement (clothes or hair caught in machines)  

• Amputation (in severe cases)  

Importance in Scale-Up 

• Larger machines → higher force and speed  

• Automated systems → less direct control  

• Continuous processes → increased exposure  

Critical Risk Areas 

• Open moving parts  

• Improper machine guarding  

• Maintenance without shutdown  

• Human error  

Prevention Methods 

• Install machine guards and safety covers  

• Emergency stop buttons (E-stop)  

• Lockout/Tagout (LOTO) during maintenance  

• Proper training of operators  

• Use of personal protective equipment (PPE)  

Monitoring 

• Regular inspection of equipment  

• Preventive maintenance schedules  

• Safety audits  
 

Electrical Hazards 

• Electrical hazards involve risks due to electric current, especially in environments with 
moisture, solvents, and metal equipment. 
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Sources of Electrical Hazards 

• Faulty wiring  

• Overloaded circuits  

• Improper grounding  

• Damaged insulation  

• Use of non-flameproof equipment in hazardous areas  

Types of Risks 

• Electric shock  

• Burns  

• Fire due to short circuit  

• Explosion in solvent-rich environments  

Importance in Scale-Up 

• Increased use of high-capacity equipment  

• Complex electrical systems  

• Greater load demand  

Critical Areas in Pharma Industry 

• Wet processing areas  

• Sterile manufacturing zones  

• Areas with flammable vapors  

Prevention Methods 

• Proper earthing/grounding  

• Use of explosion-proof electrical fittings  

• Regular inspection and maintenance  

• Avoid overloading circuits  

• Use of circuit breakers and fuses  

Safety Systems 

• Residual current devices (RCDs)  

• Automatic shutdown systems  

• Alarm systems for faults  

 

Chemical and Pharmaceutical Hazards 
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• These hazards arise from exposure to active pharmaceutical ingredients (APIs), solvents, 
reagents, and intermediates. 

Types of Chemical Hazards 

• Toxic chemicals  

• Corrosive substances  

• Irritants  

• Flammable and reactive chemicals  

Pharmaceutical-Specific Hazards 

• Potent APIs (even small exposure harmful)  

• Hormones, cytotoxic drugs  

• Antibiotics (risk of sensitization)  

Routes of Exposure 

• Inhalation (dust, vapors)  

• Skin contact  

• Ingestion (accidental)  

• Injection (rare but possible)  

Importance in Scale-Up 

• Larger quantities increase exposure risk  

• More handling steps  

• Higher concentration of materials  

Effects on Health 

• Acute toxicity (immediate effects)  

• Chronic toxicity (long-term exposure)  

• Allergic reactions  

• Organ damage  

Prevention Methods 

• Use of closed systems (containment)  

• Proper ventilation (HVAC systems)  

• Use of PPE:  

o Gloves  

o Masks/respirators  
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