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INTRODUCTION
Preservation of human remains has been a significant practice 
throughout history, serving cultural, scientific, and practical purposes. 
 Embalming, the most common method, is both an art and science 
aimed at delaying decomposition and maintaining physical 
appearance of the dead bodies.  It is a chemical process to preserve the 
dead bodies by injecting preservative chemicals into the vascular 

1system and body cavities.   This practice is widely used for funerals, 
transporting bodies across borders, and preserving cadavers for 
anatomical studies. 

  A well-preserved cadaver is invaluable for medical students, 
researchers, and surgeons.   Dissection on cadavers helps the students 
to understand human anatomy layer by layer, fostering ethical and 
compassionate attitudes.  Embalming also ensures that cadavers are 
environmentally friendly and are safe for handling. It also helps to 

2maintain a life like appearance for public viewing or cremation.

Formalin, a solution of formaldehyde gas in water, is the most 
commonly used preservative due to its efficiency and cost-
effectiveness. However, its toxic effects and carcinogenic potential 

3have raised concerns, prompting research into safer alternatives.  
 Innovative approaches like Thiel method of soft embalming, 
plastination, and cryopreservation are gaining popularity for their 
benefits, such as reduced formaldehyde use, odourless preservation, 

4and enhanced tissue flexibility.  This review entails about the history, 
methods, and advancements in embalming, emphasizing its 
importance in modern society and medical education. The article also 
discusses soft embalming, which minimizes harmful formaldehyde 
fumes and enhances cadaver usability for teaching anatomy and 
surgical skills.

Purpose Of Embalming:
Funeral Display: Temporarily preserving remains for public viewing.  

Anatomical Research: Cadavers are used for dissection and 
anatomical studies. 
 
Transport: Ensuring remains are preserved during national and 
international transit.  

Cultural Significance: Preserving notable figures for public 
remembrance.

Historical Perspective:
From ancient mummification to modern plastination, these techniques 
continue to play a vital role in cultural, medical, and scientific contexts, 
ensuring that human remains are preserved with dignity and purpose. 
The practice of embalming dates back to ancient Egypt, where 
mummification was developed around 4000 BC.  Egyptians removed 
internal organs, dried bodies with natron, and wrapped them in linen to 
preserve them for centuries. This process reflected their belief in the 

afterlife.   In the Western world, embalming gained prominence during 
the American Civil War when bodies needed to be preserved and 
transported long distances for burial. The development of 
formaldehyde in the 19th century revolutionized embalming, 

5providing a more effective method for preservation of dead bodies.

Modern Embalming Techniques:
Modern embalming has evolved through centuries of research and 

6innovation.   It typically involves four main processes.

Arterial Embalming: Injection of embalming chemicals into blood 
vessels to replace body fluids.  

Cavity Embalming: Removal of internal fluids and injection of 
chemicals into body cavities.  

Hypodermic Embalming: Injection of chemicals under the skin for 
localized preservation.  

Surface Embalming: Application of chemicals to visible or injured 
body parts.
  
Main Goals Of Embalming: There are three main goals of 
embalming. 

Preservation: Preventing decomposition and putrefaction of the body 
by inhibiting the growth of microorganisms responsible for organic 
decay.  

Sanitization: Ensuring the body is free from harmful pathogens, 
making it safe for handling and studies.  

Presentation: Restoring the appearance of the body to make it suitable 
for viewing, teaching, or research purposes.  

These goals collectively ensure that cadavers remain usable for 
extended periods, particularly in medical education and anatomical 

7studies.   

Significance Of Embalming In Study Of Human Anatomy:
1. Extended Use of Cadavers: Proper preservation techniques allow 
cadavers to remain usable for longer periods, enabling repeated study 
and dissection by multiple number of students.
 
2. Teaching Gross Anatomy: Preserved cadavers provide a realistic 
and detailed representation of human anatomy, helping the  students to  
understand the spatial relationships between organs, tissues, and 
structures.  

3. Learning Surgical Skills: Preserved cadavers, especially those 
embalmed using soft techniques, offer lifelike flexibility and texture, 
making them ideal for practicing surgical procedures and honing skills 
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ABSTRACT
Embalming is an ancient practice that combines science and art to preserve human remains after death.   It is performed to prevent decomposition, 
ensure safe handling, and prepare the body for public display or long-term preservation.   The origin of embalming date back to ancient Egypt, 
where evisceration and immersion in special solutions were used to preserve bodies. While embalming has evolved significantly over centuries, its 
importance remains vital in healthcare, funeral services, and medical education.  Embalming serves three primary goals: preservation, sanitization, 
and presentation.  To achieve these, embalming fluids containing preservatives, germicidal agents, and other additives are introduced into the 
arterial system or body cavities.   The process involves converting proteins into stable substances, inactivating enzymes, and destroying bacteria to 
prevent decomposition.   For medical education, long-term preservation of cadaver is prioritized over presentation. This review explores the 
historical evolution of embalming, its techniques, and chemicals as well as modern advancements that have revolutionized this field.
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before working on living patients.  

4. Safe Handling: Preservation sanitizes cadavers, reducing health 
risks for students and faculty by preventing the growth of harmful 
microorganisms.
 
5. Advancing Medical Knowledge: Cadavers serve as invaluable tools 
for research and innovation in medical science, contributing to the 
development of new surgical techniques and treatments.

Chemicals Used In Embalming:   
1. Preservatives: Formaldehyde, glutaraldehyde, phenol, and formalin 
(37% aqueous formaldehyde).  
2. Germicides (Disinfectants): Quaternary ammonium compounds 
and glutaraldehyde.  
3. Modifying Agents: Buffers, humectants, and inorganic salts.   
Buffers: Borax, sodium phosphate, citrates, and sodium salt of EDTA.  
Humectants: Glycerol, sorbitol, ethylene glycol, propylene glycol  
Inorganic Salts: Used to determine osmotic qualities of embalming 
solutions.  
4. Anticoagulants: Sodium citrate, sodium oxalate, and sodium salt of 
EDTA.  
5.Surfactants: Sulfonates (alkyl sulfonates or alkyl aryl sulfonates) 
and sodium lauryl sulphate.  
6. Dyes (Colouring Agents): Eosin, Ponceau Red, Erythrosine, and 
Amaranth.  
7. Perfuming Agents/Deodorants: Benzaldehyde, oil of cloves, oil of 
sassafras, and methyl salicylate.  
8. Vehicles (Diluents): Water and alcohols (e.g., methyl alcohol, 
glycerol). 
 
Embalming fluid is a combination of preservatives, disinfectants and 
additives. Formalin is the most widely used preservative in anatomical 
embalming due to its effectiveness, affordability, and ability to prevent 

8    autolysis and putrefaction.

Advantages of Formalin: Formaldehyde plays a crucial role in 
embalming as a preservative and disinfectant.   Its primary functions 
include:
1. Preservation: Formaldehyde prevents the decomposition and 
putrefaction of cadavers by denaturing proteins, which halts the 
growth of microorganisms responsible for decay.  
2. Sanitization: It kills bacteria, fungi, and other pathogens, ensuring 
the cadaver remains safe for handling and study.
3. Fixation: Formaldehyde stabilizes tissues, making them firm and 
durable for dissection and anatomical study.  
4. Cost-Effectiveness: It is an economical preservative widely used in 
conventional embalming methods.    

Disadvantages Of Formalin:
Despite its advantages, it has significant drawbacks-
1. Health Hazards: Acute exposure causes respiratory irritation, 
headaches, and nausea, while chronic exposure can lead to skin 
disorders, reproductive issues, and cancer.
2. Tissue Hardening: Causes rigidity, reducing flexibility for 
anatomical studies.  
3. Discoloration: Leads to unnatural appearance of preserved tissues.  
4. Carcinogenic Potential: Linked to nasopharyngeal carcinoma, 
leukaemia, and other malignancies.
  
Despite its advantages, embalming poses health risks due to toxic 

9chemicals like formaldehyde.   Modern advancements aim to reduce 
toxicity while maintaining the effectiveness.

Advanced Innovative Techniques:
Growing awareness of the health hazards associated with formalin use 
in embalming has led to the development and adoption of safer and less 
toxic alternatives: 

1. Plastination: Plastination is a preservation technique developed by 
Gunther von Hagens in 1977, designed to preserve bodies or body parts 
for anatomical teaching and research.   The process involves four main 
steps: fixation, dehydration, forced impregnation in a vacuum, and 

10hardening.    During fixation, water and lipids in the cells are replaced 
by polymers like silicone.   In the dehydration step, the specimen is 
placed in acetone, which removes all water from the cells.   During the 
process of forced impregnation, the specimen is immersed in a bath of 
liquid polymer, and a vacuum is created to vaporize acetone, allowing 

the cells to be filled with liquid plastic.  Finally, the liquid plastic is 
hardened, making the plastinates resistant to microbial growth.   
Although plastination is effective for long-term preservation, it has 
some disadvantages, such as shrinkage and spots on the organ surface.   
Despite these drawbacks, plastination remains a valuable method for 

11preservation of dead bodies.  

2. Cryopreservation: Cryopreservation is a modern method of body 
preservation that involves cooling of cells, tissues, or entire organisms 
to extremely low sub-zero temperatures, typically around -196°C (the 
boiling point of liquid nitrogen).   At these temperatures, biological 
activity including biochemical reactions that lead to cell death, is 
effectively halted.  The process is widely used in preserving cells, 

12tissues, and organs for medical and research purposes.

3. Soft Embalming: Soft embalming is a modern technique of 
preserving human cadavers that reduces the concentration of harmful 
chemicals, such as formaldehyde, and enhances the usability of 
cadavers for dissection and surgical training.   It was first developed by 
Bari Logan in 1985 and later refined by others, including Prof. W. 

13Thiel.   

Cadavers preserved using soft embalming have soft and flexible 
14tissues, making dissection easier and more realistic.   These are 

suitable for teaching advanced surgical techniques, including 
15laparoscopic procedures, due to their realistic texture and flexibility.    

This technique is particularly beneficial for medical education and 
surgical skill development, offering a safer and less toxic alternative to 
traditional embalming methods.  Soft embalming differs from 

16traditional methods in several aspects (Table 1).

Table 1: Comparison Of Traditional Methods Of Embalming And 
Soft Embalming

Overall, soft embalming provides a more advanced, user-friendly, and 
versatile approach to cadaver preservation compared to traditional 

17methods.   

CONCLUSION
Embalming serves the purposes ranging from temporary preservation 
for funerals to long-term anatomical research. Techniques for 
embalming have evolved to meet the needs of medical education, 
research, and public health. While formalin remains a key component, 
modern methods like soft embalming, plastination, and 
cryopreservation offer safer and more effective alternatives. 
Anatomists must balance preservation quality with health and 
environmental safety. Continued research is essential to minimize 
formaldehyde usage and enhance cadaver preservation for future 
generations.
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Features Traditional methods Soft embalming
Chemical 
Composition

Use high concentrations 
of formaldehyde (10% or 
more), which is effective 
for preservation but 
produces toxic fumes.

Reduces formaldehyde 
concentration (e.g., to 3%) 
or replaces it with less 
toxic chemicals like 
methanol, potassium 
nitrate, or boric acid

Tissue 
Flexibility:

Cadavers become rigid, 
making dissection and 
movement of joints 
difficult

Preserves tissue flexibility, 
allowing smooth 
movement of muscles and 
joints, which is ideal for 
surgical training and 
anatomical study

Colour 
Retention

Often result in 
discoloration of tissues

Maintains natural colour, 
enhancing the visual 
identification of anatomical 
structures

Odour 
Control

Can produce unpleasant 
odours due to the 
chemicals used

Eliminate foul odours, 
creating a more 
comfortable working 
environment

Applications Primarily focus on long-
term preservation for 
anatomical study

Offers additional benefits, 
such as inflatable cavities 
for laparoscopic training 
and lifelike tissue texture 
for surgical practice

Health and 
Safety

Pose health risks due to 
prolonged exposure to 
toxic fumes

Reduces toxicity, making it 
safer for students, faculty, 
and staff
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