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Abstract
In the 21st century, human embalming techniques have undergone significant advancements, driven by a blend 
of tradition, innovation, and a growing emphasis on environmental sustainability. Arterial embalming, a 
cornerstone method, involves the injection of formaldehyde-based fluids into the circulatory system to slow 
decomposition and preserve tissues. Complementary to this, cavity embalming addresses internal organs, 
ensuring a thorough and comprehensive preservation process. One notable evolution in modern embalming is 
the integration of restorative art techniques. Silicone molding and prosthetic reconstruction have become 
integral tools in cases of trauma or disfigurement, allowing embalmers to restore a natural appearance and 
present a dignified image during funeral services. These methods showcase the marriage of science and artistry 
in the embalming process, highlighting the profession's adaptability to meet the evolving needs of grieving 
families. Ethical considerations play a pivotal role in 21st-century embalming, with the importance of 
obtaining informed consent from the deceased's family and respecting cultural or religious preferences 
emphasized. Legal standards vary globally, with some regions requiring embalming by law while others make 
it an optional choice. Environmental consciousness has also influenced contemporary embalming practices. 
Researchers explore alternative, eco-friendly methods, such as alkaline hydrolysis and freeze-drying, to 
address concerns about the environmental impact of traditional embalming chemicals, particularly 
formaldehyde. In conclusion, the 21st century witnesses a dynamic landscape in human embalming 
techniques, marked by a harmonious blend of historical practices, innovative approaches, and a commitment to 
ethical and environmental considerations. As the field continues to evolve, embalmers navigate the delicate 
balance between tradition and progress, ensuring that the practice remains both respectful to the deceased and 
responsive to the changing values and needs of society.
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INTRODUCTION

Embalming techniques have a rich history 
dating back thousands of years (Brenner, 2014). 
The practice of preserving deceased bodies has 
been driven by cultural, religious, and practical 
reasons, such as honoring the dead, facilitating 
funeral rituals, and enabling scientific research and 
anatomical education(Johnson et al., 2012).Over 
time, advancements in knowledge, technology, and 
societal needs have led to the development of 
increasingly sophisticated and effective 
embalming techniques (Dirkzwager et al., 2020).

Human Embalming is the ancient art and 
science of preserving human remains by treating 

them with chemical solutions to delay 
decomposition. This practice has been around for 
millennia, driven by various cultural, religious, and 
practical reasons. Today, it remains a crucial aspect 
of funeral services, offering families the 
opportunity to say goodbye under dignified and 
sanitary conditions (National Funeral Directors 
Association, 2019). Human embalming involves 
the use of fixative (embalming fluid is introduced 
or perfused into the cadavers, through the arterial 
system to prevent autolysis and putrefaction). The 
primary objective of human embalming is to delay 
the natural process of decomposition, allowing for 
the presentation of a lifelike and dignified 
appearance of the deceased during funeral services 
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or other memorial events. Embalming also serves to 
protect public health by reducing the risk of disease 
transmission associated with handling and viewing 
the body(Brenner et al., 2003).

The Chinchorro culture in the Atacama 
Desert of present-day Chile and Peru are among the 
earliest cultures known to have performed artificial 

mummification, as early as 5000–?6?000 BCE. The 
earliest known evidence of artificial preservation in 
Europe was found in Osorno (Spain) and are about 
5,000 years old human bones covered in cinnabar 
for preservation, but embalming remained unusual 
in Europe up to the time of the Roman Empire 
(Alberti et al., 2017).

Perhaps the ancient culture that developed 
embalming to the greatest extent was Egypt. As 
early as the First Dynasty (3200 BCE), specialized 
priests were in charge of embalming and 
mummification. They did so by removing organs, 
ridding the body of moisture, and covering the body 
with natron (Ghosh, 2015). The ancient Egyptians 
believed that mummification enabled the soul to 
return to the preserved corpse after death 
(Ammitzbollet al., 2005). Other cultures known to 
have used embalming techniques in antiquity 
include the Meroites, Guanches, Peruvians, Jivaro 
Indians, Aztecs, Toltecs, Mayans, and Tibetan and 
southern Nigerian tribes (Mayer, 1990).

The first person to formally undergo 
Summum's process of modern mummification was 
the founder of Summum, SummumBonum Amen 
Ra aka Corky Ra (Dane, 2011). In many parts of the 
world, commercial embalming is a profession that 
is growing (Mayer, 2017). Following several 
legislative procedures (1986 and 1993), the 
liberalization of the undertakers' profession led to 
their structuring of their field and the conditions for 
accessing the profession (funeral director). Studies 
have also revealed that embalming has a very long 
and cross-cultural history, with many cultures 
giving the embalming processes a greater religious 
meaning. Embalming is an important source of 
income for the embalmer. The Ijaw and Ibo ethnic 
group in Nigeria perform intricate burials and 
funeral ceremonies. In Nigeria, the ancient people 
of Ogoni reasons for traditional embalmment were 
to have enough time for burial right, giving the dead 
last respect and to transport the dead to their 
ancestral home (Udoaka et al., 2009). In Northern 
Nigeria predominantly of Muslims, the embalming 
process is not necessarily a commercially and 

economically viable venture. In Southern Nigeria 
predominantly Christians, the reverse is the case 
(Ezugworie et al., 2009). 

Traditional embalming techniques have 
varied across different cultures and time periods. 
Ancient civilizations such as the Egyptians, 
Persians, and Incas practiced elaborate embalming 
methods, often involving the removal of organs, the 
use of desiccating agents, and the application of 
balms and resins. These techniques aimed to 
preserve the body for religious or spiritual beliefs 
and ensure the deceased's successful journey into 
the afterlife.

In the modern era, embalming techniques 
have become more standardized and refined, 
incorporating scientific knowledge and 
advancements in chemistry and biology. The 
process typically involves several key steps, 
including arterial embalming, cavity embalming, 
tissue preservation, and cosmetic restoration 
(Brenner, 2012).

Embalming is subject to legal and ethical 
standards that vary globally (Trueman, 2017). In 
some cases, embalming is required by law, while in 
others, it is optional. Ethical considerations include 
obtaining informed consent from the deceased's 
family and respecting cultural or religious 
preferences (NFDA, 2019).

The environmental consequences of 
traditional embalming methods, particularly the 
use of formaldehyde, have raised concerns. 
Research explores alternative and eco-friendly 
options, such as alkaline hydrolysis and freeze-
drying, to mitigate environmental impact (Rees, 
2014).

Human embalming techniques have evolved 
significantly over time, influenced by cultural 
practices, scientific advancements, and societal 
needs (Ezugworie et al., 2009). From the ancient 
preservation rituals of past civilizations to the 
standardized and refined methods of the present 
day, embalming techniques continue to play a 
crucial role in honoring the deceased, facilitating 
funeral traditions, and enabling scientific research 
and education. The integration of scientific 
knowledge, advancements in chemistry and 
biology, and the development of formaldehyde-free 
alternatives have contributed to the ongoing 
improvement and effectiveness of human 
embalming techniques.
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Why Human Embalming?
There are several reasons why people choose to 
embalm the deceased:

Viewing: Embalming allows for an open-casket 
viewing, giving family and friends the opportunity 
to see their loved ones merits last time. This can be a 
crucial part of the grieving process for many 
people. Embalming allows for extended viewing 
periods, providing family and friends with 
additional time to pay their respects and say their 
goodbye (Mayer, 2017).

Transportation: Embalming is essential for 
transporting bodies' long distances, especially in 
warm climates where decomposition happens 
rapidly. It prevents the spread of bacteria and 
ensures the body remains presentable upon arrival 
at the final destination (Brenner, 2012).        
                                                                                                                                            
Cultural and Religious Significance:  In some 
cultures and religions, embalming is considered a 
sacred practice that prepares the body for the 
afterlife or preserves the deceased's spirit (National 
Funeral Directors Association, 2019). It may be 
viewed as a sacred practice that prepares the body 
for the afterlife or serves to preserve the deceased's 
spirit according to specific belief systems.

Significance of Contemporary Embalming 
Techniques
Improved Preservation: Modern embalming 
fluids contain a variety of chemicals, including 
formaldehyde, methanol, and glycerin, which 
effectively slow down tissue decay and preserve the 
deceased's appearance for a longer period. This 
allows for extended viewing times during 
visitations and funerals, offering comfort to 
grieving families(National Funeral Directors 
Association, 2019)

Enhanced Safety and Health: Traditional 
embalming often involved hazardous chemicals 
like mercury chloride, posing risks to both 
embalmers and the environment. Modern 
techniques have replaced these with safer 
alternatives, minimizing health and environmental 
concerns associated with the practice (Mayer, 
2017).

I n c re a s e d  Ve r s a t i l i t y  a n d  O p t i o n s :  
Contemporary embalming offers a wider range of 
options for families to choose from, depending on 
their needs and preferences. This includes 
temporary embalming for short viewing periods, 
arterial embalming for a more natural appearance, 
and specialized techniques for trauma cases or 
infectious diseases(National Funeral Directors 
Association, 2019).

Religious and Cultural Considerations: Some 
contemporary embalming methods cater to specific 
religious or cultural practices. For instance, some 
communities prefer embalming with natural or 
biodegradable materials, and certain techniques 
can be adapted to accommodate religious rituals 
and customs (National Funeral Directors 
Association, 2019).

Research and Forensic Applications: Embalmed 
tissues can be valuable for medical and forensic 
research. Modern techniques allow for the 
preservation of organs and tissues for future 
studies, aiding in the advancement of medical 
knowledge and investigations (National Funeral 
Directors Association, 2019)

Technological Advancements in Embalming:
The practice of embalming has come a long 

way since the ancient Egyptians wrapped bodies in 
linen and soaked them in resins. Today, 
advancements in science and technology have led 
to a variety of innovative embalming techniques 
that are more effective, efficient, and ethical than 
ever before. Here are some of the most notable 
breakthroughs:

Arterial and Cavity Injection: This method 
replaces traditional blood replacement with a 
combination of fluids and embalming chemicals 
injected directly into the arteries and cavities of the 
body. This provides superior preservation, reduces 
tissue discoloration, and minimizes the need for 
incisions. This allows for a more natural 
appearance, minimizes tissue distortion, and 
reduces the risk of fluid leakage. Arterial injection 
is a primary step in the embalming process. It 
involves the injection of embalming fluids into the 
arterial system, typically through the carotid or 
femoral artery. This technique serves to replace the 
blood in the circulatory system with a preservation 
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solution containing formaldehyde, methanol, and 
other chemicals (Bajracharya and Magar, 2006). 
Cavity injection is a complementary procedure to 
arterial injection. After arterial embalming, the 
embalmer aspirates fluids and gases from body 
cavities, such as the thoracic and abdominal 
cavities, and injects a more concentrated cavity 
fluid to preserve these areas more effectively 
(Johnson et al., 2012).

It targets areas that may not receive 
sufficient preservation from arterial injection 
alone. It helps to address decomposition in body 
cavities, ensuring thorough preservation and 
preventing potential issues such as foul odors and 
decomposition in these areas (Johnson et al., 2012).

Freeze-Drying: This method, also known as 
lyophilization, removes moisture from the body by 
freezing and then sublimating (directly converting 
from solid to gas) the ice crystals. This results in a 
lightweight, well-preserved body that can be stored 
indefinitely at room temperature. This cutting-edge 
technique involves freezing the body at extremely 
low temperatures (-196°C) and then removing 
moisture through a vacuum sublimation process. 
This method preserves tissues in a near-lifelike 
state, making it ideal for long-term preservation or 
research purposes.

In  t he  con t ex t  o f  env i ronmen ta l  
considerations, freeze drying has been examined as 
a potentially more eco-friendly option compared to 
traditional embalming methods that may involve 
the use of formaldehyde and other chemicals. The 
reduced environmental impact is due to the 
elimination or minimization of chemical use (Rees, 
2014). The advantages of freeze drying include the 
potential for long-term preservation, reduced 
reliance on hazardous chemicals, and the creation 
of stable anatomical specimens. However, 
challenges such as cost, time-consuming process, 
and the need for specialized equipment have 
limited its widespread adoption in embalming 
practices. While freeze drying shows promise, it is 
not without limitations. The high costs associated 
with the technology and the need for specialized 
facilities have limited its widespread use. Further 
research is needed to refine the process, improve 
cost-effectiveness, and address practical challenges 
(Rees, 2014).

Thiel's method of human embalming
Thiel soft-fix embalming technique preserves 

the natural appearance of the body. The body's 
internal organs are easily recognized and react to 
the surgeon's knife as though they are still alive, 
while the skin and muscles are still flexible, 
permitting movement of the limbs (Benkhadraet 
al., 2009). Formaldehyde preservation techniques 
used in conventional ways leave the body brittle 
and rigid and make it more difficult to predict how 
the body will react to a certain surgical procedure.

In the end, Thiel decided on a colorless and 
nearly odorless mixture of salts, ethylene glycol, 
antiseptic boric acid, an anti-freeze, and a very little 
amount of formaldehyde. Because of how well it 
eliminates bacteria and fungi, cadavers can be 
stored at ambient temperature and body dissections 
can be done without gloves (Benkhadra et al., 
2009).

Owing to the special benefits of Thiel 
embalmed cadavers, they can be used for a variety 
of research and educational activities, including 
studies on arteries (Odobescu et al., 2014), the 
assessment of mortuary cooling systems, MRIs, 
ventilation studies, ear motion (Goyri-O'Neill et al., 
2013), orthopedics, studies on explanted organs 
(Eisma and Wilkinson, 2014), anesthesia, oral 
surgery, neural modulus, spinal motion, and the 
creation of new surgical instruments or the 
appraisal of a surgeon's proficiency (Boaz et al., 
2013).

Organ and Tissue Banking
Advances in organ and tissue banking have 

allowed for the recovery and preservation of 
specific organs and tissues for transplantation or 
research (National Funeral Directors Association, 
2019). This not only benefits the deceased by 
potentially saving lives but also reduces the need 
fo r  ex t ens ive  emba lming  p rocedure s .  
Technological advancements have made it possible 
to preserve individual organs and tissues for 
transplantation or research purposes. This has led to 
a significant increase in the availability of organs 
for those in need. Organ and tissue banking is often 
facilitated by transplantation networks that connect 
donors with recipients. Organizations like the 
United Network for Organ Sharing (UNOS) in the 
United States coordinate the allocation of organs 
based on medical urgency and compatibility (Rees, 
2014).
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Silicone Molding and Reconstruction: This 
technique involves creating lifelike silicone 
replicas of the deceased's facial features and hands. 
This can be particularly beneficial for cases where 
facial reconstruction is necessary due to trauma or 
disease. Replacing missing or damaged body parts 
with silicone prostheses offers a more realistic and 
dignified appearance. These prostheses are custom-
made to match the deceased's features, minimizing 
the visibility of scars or injuries.

Prosthetic reconstruction refers to the use of 
prosthetic devices, often made from silicone, to 
restore a more natural appearance to the deceased. 
This can involve the creation of facial features, 
hands, or other body parts that may be damaged or 
missing. Prosthetic reconstructions are customized 
to match the individual's features as closely as 
possible. The primary purpose of silicone molding 
and reconstruction in embalming is to restore the 
natural appearance of the deceased, especially in 
cases of trauma, accidents, or post-mortem 
changes. This technique allows embalmers to 
create custom-fit prosthetics that help present a 
more dignified and recognizable image during 
funeral services (Mayer, 2017).

Green Embalming: Green embalming, also 
known as eco-friendly or natural embalming, is a 
growing trend in the funeral industry that aims to 
minimize the environmental impact of traditional 
embalming practices. Traditional embalming fluids 
often contain formaldehyde, a harsh chemical 
known to be toxic and harmful to the environment. 
These chemicals may leach into the soil and 
groundwater, contributing to pollution. Green 
embalming seeks to address these environmental 
concerns (Rees, 2014). Green embalming seeks to 
replace these chemicals with more sustainable and 
eco-conscious alternatives. Recognizing the 
environmental impact of traditional embalming 
fluids, some funeral homes are adopting eco-
friendly alternatives. These fluids are made from 
formaldehyde-free and biodegradable ingredients, 
reducing the harmful chemicals released into the 
environment. Some green embalming practices 
involve the use of bio-based preservatives derived 
from natural sources. These alternatives aim to 
reduce the environmental impact associated with 
traditional embalming chemicals (NFDA, 2020).

Nanotechnology: Researchers are exploring the 

use of nanoparticles in embalming fluids. These 
tiny particles can penetrate tissues more effectively, 
potentially leading to improved preservation.

Challenges in the 21st century of Human 
Embalming:
Environmental  Concerns:  Embalming 
traditionally involves the use of chemicals, such as 
formaldehyde, which can have adverse 
environmental impacts. Formaldehyde is classified 
as a probable human carcinogen and is harmful to 
aquatic life when released into the environment 
(Rees, 2014). The disposal of embalming 
chemicals and the subsequent impact on water 
systems and soil quality raise significant 
environmental concerns. In response to the 
environmental concerns associated with traditional 
embalming practices, there is a growing demand for 
eco-friendly alternatives (Al-Hayaniet al., 2011). 
Embalmers are exploring and adopting greener 
embalming techniques that utilize biodegradable 
fluids and materials. These alternatives aim to 
minimize the use of harmful chemicals, reduce 
waste, and promote sustainability (National 
Funeral Directors Association, 2019).

Changing Cultural Practices: Cultural practices 
surrounding death and burial are evolving. Some 
cultures and religious groups have shifted towards 
more natural burial methods, including 
environmentally friendly options like green burials 
(Rakusa et al., 2021). These practices often 
prioritize minimalistic embalming or no 
embalming at all, emphasizing the return of the 
body to the earth in a biodegradable state. 
Embalmers need to navigate these changing 
cultural preferences and adapt their techniques 
accordingly (Rakusa et al., 2021). Cultural 
practices surrounding death and burial vary greatly 
across different communities and religions. 
Embalmers need to be sensitive to these diverse 
practices and adapt their embalming techniques 
accordingly. Some families may opt for minimal or 
no embalming, preferring natural or religiously 
prescribed burial practices. Embalmers must stay 
informed about cultural customs and work closely 
with families to accommodate their wishes.

Legal Considerations: Embalming practices are 
subject to legal regulations and guidelines. These 
regulations can vary by jurisdiction and may dictate 
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specific procedures, licensing requirements, and 
the handling of human remains. Embalmers must 
stay up to date with the legal frameworks governing 
their profession to ensure compliance and ethical 
practices.

Health and Safety Concerns: Embalmers face 
potential health risks associated with exposure to 
embalming chemicals, such as formaldehyde, 
during the embalming process. Prolonged exposure 
to these chemicals can lead to respiratory issues, 
skin irritation, and other health complications. 
Appropriate personal protective equipment (PPE) 
and adherence to safety protocols are necessary to 
minimize these risks(Jaunget al., 2011).

Communication and Family Expectations: 
Embalming often involves working closely with 
grieving families. Effective communication and 
understanding family expectations are crucial in 
providing personalized and culturally sensitive 
services. Embalmers must navigate sensitive 
discussions, address concerns, and ensure that the 
wishes of the deceased and their families are 
respected. Effective communication is vital in the 
embalming process, as embalmers often work 
closely with grieving families. Understanding and 
addressing family expectations and concerns is 
crucial for providing personalized and 
compassionate services. Embalmers should 
establish open lines of communication, actively 
listen to families' needs, and provide clear 
explanations of the embalming process. Sensitivity 
to cultural, religious, and individual preferences is 
key to ensuring a positive experience for grieving 
families(National Funeral Directors Association, 
2019). 

Ethical Considerations:
i. Autonomy and Informed Consent: 
Respecting the autonomy of the deceased and their 
family members is crucial. It is essential to obtain 
informed consent from the deceased or their 
authorized representative before proceeding with 
embalming. This includes providing clear and 
comprehensive information about the embalming 
process, its purpose, and any associated risks or 
alternatives. Respecting the wishes of the deceased, 
as expressed in advance directives or conversations 
about end-of-life care, is also important (Balta et 
al., 2015). 

ii. Environmental Impact: Traditional 
embalming techniques often involve the use of 
chemicals that can have harmful effects on the 
environment. Ethical considerations include 
minimizing the use of toxic chemicals, reducing the 
carbon footprint associated with embalming 
practices, and exploring eco-friendly alternatives. 
Choosing embalming techniques that are 
environmentally sustainable can align with ethical 
principles of environmental stewardship and 
responsibility (Balta et al., 2015). 

iii.   Cultural and Religious Considerations:
Embalming practices can vary significantly across 
cultures and religions. It is important to respect and 
accommodate diverse cultural and religious beliefs 
and practices regarding the treatment of the 
deceased. This includes understanding and 
adhering to specific rituals, customs, and burial 
preferences. Funeral service providers should be 
sensitive to the needs and values of different 
cultural and religious communities they serve 
(Brenner, 2014). 

iv. Dignity and Respect for the Deceased:
Embalming should be conducted in a manner that 
upholds the dignity and respect owed to the 
deceased. This includes handling the body with 
care, ensuring privacy and confidentiality, and 
maintaining professional standards of conduct. 
Ethical considerations also involve protecting the 
physical integrity of the deceased and avoiding 
unnecessary alterations or interventions that may 
compromise their appearance or identity (Rees, 
2014). 

v. Transparency and Honesty:
Funeral service providers have an ethical obligation 
to be transparent and honest in their interactions 
with the deceased's family. This includes providing 
accurate and complete information about 
embalming procedures, costs, and potential risks. 
Open communication and transparent business 
practices are essential to build trust and ensure that 
families can make informed decisions about the 
embalming process (National Funeral Directors 
Association, 2019).

CONCLUSION
Embalming, the practice of preserving a 

deceased body, has a long and fascinating history 
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across various cultures and civilizations. Its 
techniques and motivations have evolved over 
time, reflecting changing beliefs about death, the 
afterlife, and the human body itself. Embalming 
involves injecting fluids and chemicals into the 
body to inhibit decomposition, restore tissues, and 
create a more presentable appearance for viewing 
or burial. Embalming practices vary widely across 
cultures and religions. Some cultures, like the 
Parsis, practice sky burials, while others, like 
Hindus, cremate their deceased. Religious beliefs 
often influence the specific techniques and rituals 
used. In some societies, embalming is seen as a 
necessary practice to ensure the deceased's peaceful 
transition to the afterlife, while others view it as 
unnecessary or even disrespectful to the body. The 
use of chemicals and invasive procedures in 
embalming raises ethical concerns about 
environmental impact, potential health risks to 
embalmers, and the financial burden placed on 
families.

Additionally, the practice can be seen as 
perpetuating unrealistic expectations about death 
and the appearance of the deceased.
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