
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Committee: World Health Organization (WHO) 

 

I would like to welcome all the delegates to this year's MSKMUN , my name is 

Stella Panoriou  and I will be one of the three chairs in this committee. A little 

advice is to always be confident and try to become better versions or yourselves.  

Do not ever forget to learn as much as you can throughout this whole process and 

earn experiences of a lifetime. I cannot wait to meet you all in person. 

Stella Panoriou 

 

Welcome to the WHO committee of 1MSKMUN2023! I hope this is a very fruitful 

collection of sessions for all of us and that we have a grand time discussing and 

debating. I wish you all have fun here with us, and I hope to help you get the 

most 

out of this experience! 

My email, you are welcome to ask any and all questions that may arise before and 

during the conference: artwilliamspro@gmail.com 

Artemis Polychronopoulou Komini 

 

Dear delegates I am very pleased to be able to welcome you to this year's 

conference. I am sure that we will have a wonderful debate and definitely make 

some special memories as an outcome. I'm looking forward to meeting you in 

person ! Please feel free to contact me with any questions. 

My email : erikamalavetsi@gmail.com 

Erica Malavetsi 
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Topic: The question of unused medical containments 

 

Timeline of events:  
 

1848: In the middle to late 1800s Edwin Chadwick, a famous British reformer, 

managed to make the first step to improve people’s health with the public health act 

of 1848. This act aimed at improving the poor health in England with the argument of 

economic growth as less people would be seeking poor relief. Before an official 

regulation by the United States, Medical Waste was discarded into the regular waste 

stream, which now seems unreal. Until recently there was not a term such as 

Regulated Medical Waste or the regulations surrounding the matter, as the medical 

waste is one of the latest waste streams to be regulated. 

 

October 20th, 1965: the Solid Waste Disposal Act of 1965 was “the first federal effort to 

improve waste disposal technology.” It was the first statute that specifically focused 

on improving solid waste disposal methods. 

 

October 21st, 1976: the US government law to address the increasing problems the 

nation faced from the growing volume of municipal and industrial waste. RCRA 

was an amendment to the Solid Waste Disposal Act of 1965, which  established the 

framework for a national system of solid waste control and had several subtitles 

dedicated to hazardous and non-hazardous solid waste requirements. 

1980: The Environmental Protection Agency (EPA) promulgated the first set of 

regulations for “cradle to grave management of the hazardous wastes. 

1982: In mid 1982 a full package of rules had been essentially completed but was 

extremely difficult for the EPA and the regulated community to implement. 

November 8th 1994: President Reagan signed into law the Hazardous and Solid Waste 

Amendments of 1984 in order to culminate the concerns circulated the RCRA program 

1988: the U.S. federal government passed The Medical Waste Tracking Act which 

allowed the EPA to establish rules for management of medical waste in some parts of 

the country. 
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1991: After the Medical Waste Tracking Act expired in 1991, responsibility to regulate 

and pass laws concerning the disposal of medical waste returned to the individual 

states. The states vary in their regulations from none to very strict. 

 

June 1st ,1991: A pilot program called REMEDY was put together by Yale university 

school of medicine that aimed at recycling unused medical supplies in surgical rooms 

in order to fill needed blanks in developing countries. 

 

Terms dictionary: 
 

● Unused Medical Containments: every type of unused drugs or medical supplies 

that enlist in pharmaceutical supplies that were not used before their expiration 

date or did not fulfill the health protocol after not being use in a surgical procedure. 

● Environmental Protection Agency (EPA):was established in December 1970 by the 

executive order of President Richard Nixon. It is an agency of the United States 

federal government whose mission is to protect human and environmental health. 

Headquartered in Washington, D.C., the EPA is responsible for creating standards 

and laws promoting the health of individuals and the environment. 

 

● Medical Waste Tracking Act (MWTA)     : the very first act taken by the US 

government in order to phase the medical waste problem.  

 

● Resource Conservation Recovery Act (RCRA)     : was enacted in 1976 and it is the 

principal federal law in the United States governing the disposal of solid waste and 

hazardous waste. 

 

● Hazardous and Solid Waste Amendments of 1984 (HSWA)     :  were amendments 

that were added to the RCRA act in order to improve the difficulty faced by the 

EPA to implement the RCRA law. 

 

● Recovered. Medical Equipment for the Developing World (REMEDY)     : was a pilot 

program organized by Yale University and aimed at recycling medical supplies in 

order to provide them to developing countries. 
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● Solid Waste Disposal Act (SWDA): was as described “the first federal effort to 

improve waste disposal technology" .The goal of SWDA was to reduce waste and 

protect human and environmental health by decreasing pollution and promoting 

better municipal waste disposal technology. 

 

• National Green Tribunal (NGT): National Green Tribunal Act, 2010 is an Act of 

the parliament of India which enables the creation of a special tribunal to handle 

the expeditious disposal of the cases pertaining to environmental issues. 

      

 

• National Health Service (NHS): in Great Britain, a comprehensive public-health 

service under government administration, established by the National Health 

Service Act of 1946 and subsequent legislation. Virtually the entire population is 

covered, and health services are free except for certain minor charges. 
 

 

Countries of major involvement:  
  

Unites States of America:  Most of the actions taken concerning the matter were 

implemented by the US government     . First, with the solid waste disposal act of 1965, 

then the RCRA act which was amended and improved several times since and lastly 

the MWTA which was not successful enough to last past 1991.      Nowadays, USA 

states separately act against the matter in order to minimize it as much as possible. 

 

United Kingdom: In the United Kingdom, clinical waste and the way it is to be 

handled is closely regulated by the environmental protection act of 1990      that as of      

2008 defines within England     , Wales and Scotland the fundamental structure and 

authority for waste management and control of emissions into the environment. In 

October 2018, a scandal      came to the surface as it claimed that the NHS in Scotland 

and      England, that was managing the chemical waste, was breaching the 

environmental permits at four of its six sides by having more waste on site than the 

permit allows as they were also      not storing the waste according to regulations. 

 

India: In India, even though there are numerous different disposal methods, the 

situation is desultory and most are harmful rather than helpful. If      body fluids are 

present, the material needs to be incinerated or put into an autoclave. Although this is 

the proper method, most medical facilities fail to follow the regulations. It is often 

https://www.merriam-webster.com/dictionary/comprehensive
https://www.britannica.com/topic/public-administration
https://www.britannica.com/topic/National-Health-Service-Act
https://www.britannica.com/topic/National-Health-Service-Act
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found that biomedical waste is dumped into the ocean, where it eventually washes up 

on shore, or in landfills due to improper sorting or negligence when in the medical 

facility. Improper disposal can lead to many diseases in animals as well as humans. 

Large number of unregistered clinics and institutions also generate bio-medical waste 

which is not controlled. According to a study in Gujard, India, 26% of doctors and 43% 

of paramedical staff are      unaware of the biomedical waste’s related risks, as they 

also judged the facilities undeveloped as they were sorting waste incorrectly.  

Update around 26 March 2020. The      NGT has been stringent on the application of 

the Bio Medical Waste 2016 over the past 12 months. The rules have been updated 

over the years although the training of Health Care Facility staff and the awareness of 

the Hazards of Bio Medical waste remains a challenge in most of the country. The 

compliance is being enforced through penalties and via awareness.  

The latest guidelines for segregation of bio-medical waste recommend the following 

color coding:  

● Red Bag – Syringes (without needles), soiled gloves, catheters, IV tubes etc. 

should be all disposed of in a red colored bag, which will later be 

incinerated. 

● Yellow Bag – All dressings, bandages and cotton swabs with body fluids, 

blood bags, human anatomical waste, body parts are to be discarded in 

yellow bags. 

● Cardboard box with blue marking – Glass vials, ampules, other glass     

ware is to be discarded in a cardboard box with a blue marking/sticker. 

● White Puncture Proof Container (PPC) – Needles, sharps, blades are 

disposed of in a white translucent puncture proof container. 

● Black Bags – These are to be used for non-bio-medical waste. In a hospital 

setup, this includes stationary, vegetable and fruit peels, leftovers, 

packaging including that from medicines, disposable caps, disposable 

masks, disposable shoe-covers, disposable tea cups, cartons, sweeping dust, 

kitchen waste etc. 
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Color coding bags for segregation of bio-medical waste 

https://in.pinterest.com/pin/420945896427558539/      

 

Background information: 

From the day the first medicine was ever made healthcare systems      strived to offer 

patients the best quality of service while simultaneously minimizing any possible 

monetary losses. From that very moment, medication waste has started to become a 

worldwide problem regarding the tremendous amount of unused or expired 

medication, contaminated pharmaceutical products     , drugs, vaccines      etc      that 

are no longer required and need to be disposed of appropriately. But where are really 

the roots of everyday medical waste? 

 

People manage to make small types of waste at home while doing routines like 

throwing the leftover pills at the end of a treatment or letting them expire in the 

drawer.  

On a larger scale, the biggest amounts of medical waste are responsible to: 

● Hospitals and other medical facilities 

● Labs and research centers 

● Mortuary and autopsy centers 

https://in.pinterest.com/pin/420945896427558539/
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● Animal research and testing labs 

● Blood banks and collection services 

● Nursing homes 

Because hospitals often burn infectious medical waste, in the late 1990s the 

Environmental Protection Agency set tighter emissions standards meant to curb air 

pollution from it. Some alternative treatments use microwave technology, steam 

sterilization      or chemical mechanical systems to render medical waste noninfectious, 

which makes it safe to go in a landfill. 

Globally, health care waste management is underfunded and poorly implemented. 

The combined toxic infectious and other hazardous properties of medical waste 

represent a significant environmental and public health threat. A recent literature 

review came to the conclusion that over half the world’s population is at risk from 

illness caused by healthcare waste and many poor waste treatment practices cause 

violation of fundamental human rights. In order to achieve proper      medical waste 

disposal, all waste generated from any healthcare facility must be compliantly 

segregated, transported, and destroyed based on federal and state guidelines.  Waste 

streams from any healthcare facility are defined by specific categories, and further 

defined by the types of waste found within each category. 

Unlike many other hazardous wastes, there is currently no international convention 

that directly covers medical waste management, so categorization systems vary from 

country to country. However, waste is usually categorized according to the risk it 

carries. The majority of medical waste – around 75 to 85 percent -- is similar to normal 

municipal waste and of low risk unless burned. 

The EPA-Medical Waste Guidance defines and categorizes solid medical waste in the 

following ways: 

 

Infectious Waste: Simply put, infectious waste is any waste that poses the threat of 

infection to humans. This can include human/animal tissue, blood-soaked bandages, 

surgical gloves, cultures, stocks, or swabs that were used to inoculate cultures. Some 

infectious waste can even be labeled as pathological, which is any waste that could 

contain pathogens. 
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Hazardous Waste: Hazardous waste is anything that has the ability to affect humans 

in non-infectious ways. This can include things like chemicals (medical and 

industrial), old drugs, and sharps (needles, scalpels, lancets, etc.). Hazardous waste 

needs to be treated seriously and should be dealt with by an experienced Maryland 

waste removal company. 

Radioactive Waste: Radioactive waste is produced from nuclear medicine treatments, 

cancer therapies and medical equipment that uses radioactive isotopes. Any 

pathological waste that is also contaminated with radioactive material is usually 

treated as radioactive waste. Radiation carries with it a number of potential health 

risks and should only be removed by a professional Maryland medical waste removal 

company. 

General Waste: Most medical waste falls under the general category, and is no 

different from your general household or office waste includes things like paper, 

plastics, liquids, and anything else that doesn't fit into the previous three categories. 

Although the World Health Organization categorizes medical waste in a more specific 

way:      

Infectious waste: waste contaminated with blood and other bodily fluids (e.g. from 

discarded diagnostic samples), cultures and stocks of infectious agents from 

laboratory work (e.g. waste from autopsies and infected animals from laboratories), 

or waste from patients with infections (e.g. swabs, bandages and disposable medical 

devices); 

Pathological waste: human tissues, organs or fluids, body parts and contaminated 

animal carcasses; 

Sharps waste: syringes, needles, disposable scalpels and blades, etc.; 

Chemical waste: for example, solvents and reagents used for laboratory preparations, 

disinfectants, sterilants and heavy metals contained in medical devices (e.g. mercury 

in broken thermometers) and batteries; 

Pharmaceutical waste: expired, unused and contaminated drugs and vaccines; 

http://www.bwaste.com/hazardous-waste-services.php


 

 
                                                                                                                                

COMMITTEE: WHO 

 

Page 9 of 52 

 

Cytotoxic waste: waste containing substances with genotoxic properties (i.e. highly 

hazardous substances that are, mutagenic, teratogenic or carcinogenic), such as 

cytotoxic drugs used in cancer treatment and their metabolites; 

Radioactive waste: such as products contaminated by radionuclides including 

radioactive diagnostic material or radiotherapeutic materials; and 

Non-hazardous or general waste: waste that does not pose any particular biological, 

chemical, radioactive or physical hazard. 

 

https://www.medindia.net/patientinfo/waste-management-in-healthcare.htm 

The remainder is composed of more hazardous types of medical wastes, including 

infectious and sharps wastes, chemical and radioactive wastes, and hospital 

wastewaters. 

Burning medical waste releases a number of hazardous gases and compounds, 

including hydrochloric acid, dioxins and furans, as well as the toxic metals lead, 

cadmium, and mercury. The disposal of biodegradable waste produces greenhouse 

gas emissions, including methane, which is twenty-one times more potent than carbon 

dioxide. 
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Previous attempts to solve the issue: 
 

At first there was the      Solid Waste Disposal Act of 1965 that was enacted to reduce 

waste and protect human and environmental health. It is described by the EPA a     s 

“the first federal effort to improve waste disposal technology.”. Although that action 

wasn’t only concerning medical waste but waste in general. The SWDA became a law 

on October 20, 1965 and it dictates disposal of copious amounts of both municipal and 

industrial waste. It also defines solid waste as a local responsibility, promotes the 

advancement of waste management technology and declares waste management 

standards. 

Nonetheless a decade was enough to show that it was not sufficiently structured to 

resolve the growing mountain of waste disposal issues. As a result, significant 

amendments were made to the act with the passage of the Resource Conservation and 

Recovery Act of 1976 (RCRA). 

RCRA establishes the framework for an American      national system of solid waste 

control. Subtitle D of the Act is dedicated to non-hazardous solid waste requirements, 

and Subtitle Focuses on hazardous solid waste. Solid waste includes solids, liquids 

and gases and must be discarded to be considered waste. 

Some of the other RCRA provisions are: 

 

Even though hospitals, health care facilities, laboratories      and dentists have been 

around for more than a century     , it was not until medical wastes washed up on 

several American East Coast beaches, did the concern over the potential health 

hazards prompted Congress to enact the first ever Medical Waste Tracking Act 

(MWTA) of 1988. More specifically, this act was appertained to a federal law that 

https://www.epa.gov/rcra/resource-conservation-and-recovery-act-rcra-overview#subtitleD
https://www.epa.gov/rcra/resource-conservation-and-recovery-act-rcra-overview#subtitleC
https://www.epa.gov/rcra/resource-conservation-and-recovery-act-rcra-overview#subtitleC
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created a      tow- year program that was implemented in a few American cities and 

lasted from June 24, 1989 until June 21, 1991.  

The Medical Waste Tracking Act of 1988 outlined: 

● Guidelines for the definition of medical waste 

● Created a waste tracking system 

● Established standards for the separation, packaging, storage and labeling of 

waste 

● Imposed penalties for failure to track medical waste 

Penalties, depending on the specific violation, ranged from fines of $25,000 per day to 

millions of dollars and prison time. 

The EPA monitored medical waste for the two years indicated in the MWTA, expiring 

on June 21, 1991. At the end of the two years, the EPA analyzed the information 

gathered during this period, concluding that the disease-causing potential of medical 

waste is greatest at the point of generation and naturally tapers off after that point. 

This highlighted the great risk for healthcare workers to be exposed to disease caused 

by medical waste. Once the MWTA expired in 1991, states largely took on the role of 

regulating medical waste under the guidance developed from the two year program 

led by the EPA. 

In March-April 1997 a local newspaper revealed that in the United States hospitals a 

tremendous amount of surgical supplies is thrown away yearly because of the “single 

use only” health policy required by the manufacturers.In order to address the problem 

Yale university school of medicine started a pilot program in order to recover used 

surgical supplies. Even though it was not legally approved for state use it capably field 

critical shortages in developing countries.  

This program was called REMEDY (Recovered Medical Equipment for the 

Developing World) and it was pioneered on 1 June 1991. 

The procedure took place inside the surgical room and it was quite simple.There was 

a special recycling bag placed on each surgical supply card we’re all the unused 

equipment was placed ,the nurses were later called to decide which one of these items 

are suitable for reuse as they are uncontaminated and undamaged. 
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A volunteer inspects unused surgical  material that was collected in the operated theatre. The material 

will then go through a decontamination process. Photo WHO/C. Steiner. 

 

This program continues to work successfully until today and has managed to help 

developing countries worldwide. 

 

The situation today: 

 
Globally, safe waste management services for healthcare waste are lacking, especially 

in least developed countries. Data from 2019 indicate that 1 in 3 healthcare facilities 

globally do not safely manage healthcare waste. The COVID-19 pandemic has led to 

large increases in healthcare waste, straining under resourced healthcare facilities and 

exacerbating environmental impacts from solid waste. This report quantifies the 

additional COVID-19 healthcare waste generated, describes current healthcare waste 

management systems and their deficiencies, and summarizes emerging best practices 

and solutions to reduce the impact of waste on human and environmental health. The 

recommendations included in the report build on actions in the WHO manifesto for a 

healthy recovery from COVID-19: prescriptions and actionables for a healthy and green 

recovery. They target the global, national and facility levels to promote a “win–win” 

scenario for COVID-19 PPE (personal protective equipment) use, testing and 

vaccinations that are safe and support environmental sustainability. 
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https://www.gminsights.com/industry-analysis/medical-waste-management-market 

 

Like other infrastructure, medical waste management (MWM)      systems are 

challenged by the pandemic of Coronavirus disease The highly contagious nature of 

the Severe Acute Respiratory Syndrome Coronavirus 2, also known as SARS-CoV-2 

or COVID-19, causes an increase in the generation of infectious waste materials such 

as contaminated needles, syringes, soiled bandages, and disposable personal 

protective equipment. The increasing virulence, transmissibility, and environmental 

epidemiology of COVID-19 require the careful handling of medical wastes. 

 

 

Since the identification of COVID-19, cities worldwide have experienced a rise in the 

volume of medical wastes generated. For instance,  

● Wuhan, China’s COVID-19 epicenter, experienced a massive surge in medical 

waste from 40–50 tonnes/day prior to the epidemic to approximately 247 tonnes 

on 1 March 2020. Additionally, there were simultaneous spikes in cities like 

Bangkok, Kuala, Manila, Hanoi, and Kuala Lumpur, generating 154–280 

tonnes/day more medical waste prior to the pandemic  
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● In March 2020, medical waste in Malaysia grew by 30% (Agamuthu & 

Barasarathi, 2020). South Africa recorded 469.12 tonnes/day in the volume of 

biomedical wastes produced during the COVID-19 pandemic (Haque et 

al., 2021). 

●  In Canada, significant differences in the amount of waste disposal were 

reported between May and September 2020 as seasonal effects were observed 

in generation rates (Richter et al., 2021).  

 

The risk of COVID contractions, rapid testing kits, and single-use disposable 

facemasks has led to a surge in COVID-related wastes. For developing and least 

developed nations, the risk of COVID contractions from potentially hazardous waste 

is imminent as waste management systems are fragile (Oyedotun et al., 2020). For 

example, more health workers in Nigeria have tested positive for COVID-19 than any 

other African country except South Africa. Since healthcare professionals are at the 

forefront of the response to the COVID-19 pandemic, they are vulnerable to several 

health risks like exposure to SARS–CoV–2 and other infections stigmatization, 

discrimination, prolonged workload, even death (WHO, 2021).  

 

 

The World Health Organization (WHO) defines medical waste as all waste-type 

produced within a healthcare facility, laboratories related to medical procedures, and 

research centres . As estimated by WHO, about 75–90% of the total volume of waste 

produced by health care operations is domestic, non-hazardous, or general waste. The 

remaining 15–25% are hazardous, which could be radioactive, toxic, or infectious, and 

must be handled carefully to prevent contaminations. However, findings show that 

https://www.tandfonline.com/doi/full/10.1080/23311916.2022.2038345
https://www.tandfonline.com/doi/full/10.1080/23311916.2022.2038345
https://www.tandfonline.com/doi/full/10.1080/23311916.2022.2038345
https://www.tandfonline.com/doi/full/10.1080/23311916.2022.2038345
https://www.tandfonline.com/doi/full/10.1080/23311916.2022.2038345
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70% of these wastes could have been reused, recycled, or segregated in a way that 

reduces cost. Also, hazardous waste disposal costs are ten times the cost of non-

hazardous waste disposal, and the environmental impact is far worse. 

 

 
 

The problem, oversimplified:  
 

At some point everybody has used health-related supplies that created some type of 

medical waste that was not recycled in any way. Every single face mask or syringe 

that was once used and then thrown away, especially today with the COVID-19 

pandemic, shall not go to waste. Today more than ever medical waste score      has 

risen. Action must be taken in order to get rid of the unused medical containments in 

an appropriate way, in order not to pollute the environment and not to affect or infect 

both humans and animals.  

 
 

Possible solutions: 
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Nowadays situations make us wonder why is the medical waste problem rising 

exponentially but major problems were not considered.  

1. Are proper waste disposal acts easy enough for everybody to follow, or is the 

staff properly trained to act accordingly? 

2. Have we managed to top-down management support and reinforcement? 

3. why are there such extraordinary numbers of single use only products getting 

produced instead of reusable ones?  

4. is every nation willing to support any effort and act on the matter by 

cooperating with fellow nations as they all share the same goal? 

 

 

 

Treaties on the matter: 
-SWDA: first act to improve waste disposal and protect human and environmental 

health. 

-MWTA: amendment to the SWDA to require the Administrator of the EPA to 

promulgate regulations on the management of infectious waste. 

-RCRA: amendments to endorse establishing solid waste control systems. 

-HSWA:amendments to help the implementation of the RCRA. 

 

 

Chair’s personal messages to the delegates: 

 

Stella: I want to alert you that the information provided on this bgp will not suffice 

your research and I strongly recommend you explore more websites, articles or even 

resolutions based on the matter. All of the sources I used are written above at the end. 

Of the bgp     . I would also like to to remind you that all of the ideas on your resolution 

must follow your country's policy and should not be based on your own personal 

experience or opinion. I wish you all luck with your      research.  
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For further questions or information do not hesitate to contact me via e-mail 

(panorioustella@gmall.com) or Instagram (@stellapanoriou) 

 

 

Sources used: 
 

https://www.investopedia.com/terms/e/environmental-protection-agency.asp 

https://www.inciner8.com/blog/medical-incineration/different-types-of-medical-

waste 

https://www.danielshealth.com/knowledge-center/types-of-medical-waste 

https://www.choicemedwaste.com/understanding-waste-management-what-are-the-

4-types-of-medical-waste/ 

https://www.healthcaredive.com/news/9-ways-to-cut-down-on-medical-

waste/422468/ 

https://en.wikipedia.org/wiki/Medical_Waste_Tracking_Act 

https://thebusinessprofessor.com/en_US/environmental-law/solid-waste-disposal-act 

https://en.wikipedia.org/wiki/Solid_Waste_Disposal_Act_of_1965 

https://www.wastetodaymagazine.com/news/category/medical-waste/ 

https://www.waste360.com/medical-waste/how-healthcare-industry-addressing-fast-

growing-medical-waste-problem 

https://www.choicemedwaste.com/understanding-waste-management-what-are-the-

4-types-of-medical-waste/ 

https://www.congress.gov/bill/95th-congress/house-

bill/10887?q=%7B%22search%22%3A%5B%22H.R.78%22%5D%7D&s=1&r=369 

https://www.encyclopedia.com/history/encyclopedias-almanacs-transcripts-and-

maps/solid-waste-disposal-act-1965 

https://www.medicalwastepros.com/medical-waste-disposal/ 

https://www.initial.co.uk/waste-legislation/ 

https://en.wikipedia.org/wiki/Biomedical_waste 

https://www.cdc.gov/ 

 

Important sources: 
 

https://www.ncbi.nlm.nih.gov 

https://www.congress.gov 

https://www.epa.gov 

https://www.who.int 

https://www.lawinsider.com 

 

 

mailto:panorioustella@gmall.com
https://www.investopedia.com/terms/e/environmental-protection-agency.asp
https://www.inciner8.com/blog/medical-incineration/different-types-of-medical-waste
https://www.inciner8.com/blog/medical-incineration/different-types-of-medical-waste
https://www.danielshealth.com/knowledge-center/types-of-medical-waste
https://www.choicemedwaste.com/understanding-waste-management-what-are-the-4-types-of-medical-waste/
https://www.choicemedwaste.com/understanding-waste-management-what-are-the-4-types-of-medical-waste/
https://www.healthcaredive.com/news/9-ways-to-cut-down-on-medical-waste/422468/
https://www.healthcaredive.com/news/9-ways-to-cut-down-on-medical-waste/422468/
https://en.wikipedia.org/wiki/Medical_Waste_Tracking_Act
https://thebusinessprofessor.com/en_US/environmental-law/solid-waste-disposal-act
https://en.wikipedia.org/wiki/Solid_Waste_Disposal_Act_of_1965
https://www.wastetodaymagazine.com/news/category/medical-waste/
https://www.waste360.com/medical-waste/how-healthcare-industry-addressing-fast-growing-medical-waste-problem
https://www.waste360.com/medical-waste/how-healthcare-industry-addressing-fast-growing-medical-waste-problem
https://www.choicemedwaste.com/understanding-waste-management-what-are-the-4-types-of-medical-waste/
https://www.choicemedwaste.com/understanding-waste-management-what-are-the-4-types-of-medical-waste/
https://www.congress.gov/bill/95th-congress/house-bill/10887?q=%7B%22search%22%3A%5B%22H.R.78%22%5D%7D&s=1&r=369
https://www.congress.gov/bill/95th-congress/house-bill/10887?q=%7B%22search%22%3A%5B%22H.R.78%22%5D%7D&s=1&r=369
https://www.encyclopedia.com/history/encyclopedias-almanacs-transcripts-and-maps/solid-waste-disposal-act-1965
https://www.encyclopedia.com/history/encyclopedias-almanacs-transcripts-and-maps/solid-waste-disposal-act-1965
https://www.medicalwastepros.com/medical-waste-disposal/
https://www.initial.co.uk/waste-legislation/
https://en.wikipedia.org/wiki/Biomedical_waste
https://www.cdc.gov/
https://www.ncbi.nlm.nih.gov/
https://www.congress.gov/
https://www.epa.gov/
https://www.who.int/
https://www.lawinsider.com/


 

 
                                                                                                                                

COMMITTEE: WHO 

 

Page 18 of 52 

 

 

 



 

 
                                                                                                                                

COMMITTEE: WHO 

 

Page 19 of 52 

 

Topic: Medical training in the developing world  

 

Timeline of events: 
 

Start of the 20th century: Through colonialism, Europeans developed medical 

education in sub-Saharan Africa. 

 

1918:  The Cheikh Anta Diop University of Dakar, the first Sub-Saharan Africa medical 

school, is founded. 

 

1960: Considerable medical education advancements were made along with 

independence movements, although traces of racism left behind by colonialism in the 

workings of the field have to be noted. 

 

1975-1990:  Political and economic conflicts lead to a decline in number and quality of 

medical education in many nations. 

 

1980: 51 medical schools exist in sub-Saharan Africa. 

 

1990-current day: There have been improvements in the field but there is a long way 

ahead for medical education in such nations to be considered adequate. 

 

2003: The United States President's Emergency Plan for AIDS Relief program 

(PEPFAR) is launched by the US government. 

 

2011-2012: The Medical Education Partnership Initiative (MEPI) and Nursing 

Education Partnership Initiative (NEPI) are founded, respectively. 

 

 

 

 

 

 

 

 

https://icap.columbia.edu/tools_resources/the-nursing-education-partnership-initiative-supporting-the-transformation-of-nursing-education-in-south-africa/
https://icap.columbia.edu/tools_resources/the-nursing-education-partnership-initiative-supporting-the-transformation-of-nursing-education-in-south-africa/
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Terms dictionary:  

 
● Medical School: an educational institution which provides education and 

training in the medical field. 

● Nursing School: an educational institution which provides education and 

training in the nursing field, which is as important to a healthcare system as the 

general medical field. 

● Human Immunodeficiency Virus (HIV)/ Acquired Immunodeficiency 

Syndrome (AIDS):  Human Immunodeficiency Virus is a virus that infects 

humans and causes Acquired Immunodeficiency Syndrome, which is a 

possibly lethal syndrome where the patient’s immune system is broken down 

over some years. 

● Developing country: a state with less developed economical, industrial and 

government systems. 

● Colonialism: the act of establishing full or partial governmental control over 

another civilization, usually followed by economic exploitation. 

● Emergency Medicine Residency-training Program (EMRP):  

● The United States President's Emergency Plan for AIDS Relief (PEPFAR):  A 

program founded by the US government with the objective of combating the 

HIV/AIDS crisis. 

● Medical Education Partnership Initiative (MEPI): Sub-program of PEPFAR, 

with the goal of aiding in the lack of medical education in developing countries. 

● Nursing Education Partnership Initiative (NEPI): Along with MEPI, a sub-

program of PEPFAR, with the goal of aiding in the lack of nursing education in 

developing countries. 

● The African Forum for Research and Education in Health (AFREhealth): Non-

governmental organization based in Ghana. Its main goal is to work with 

Ministries of Health in order to enhance medical education in African nations. 

● Health Professional Education Partnership Initiative (HEPI): A program that 

stems from the foundation of MEPI, having the goal of training non-medical 

but still necessary lab staff for HIV/AIDs ridden nations. 

● African Association for Health Professions Education and Research: An 

association built upon MEPI and NEPI with the purpose of networking medical 

professionals and researchers and taking a leadership role in negotiations.  

 

https://icap.columbia.edu/tools_resources/the-nursing-education-partnership-initiative-supporting-the-transformation-of-nursing-education-in-south-africa/
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Countries of major involvement:  
South Africa:   

After political changes in the mid-1990s, the newly democratic governmental 

climate allowed for the development of the medical training system, which has 

seen advances through the PEPFAR program, and subsequently MEPI and NEPI. 

The South African government has made progress through these aids and has 

significantly increased its quality of education. However, these improvements do 

not mean an automatic rise in the overall quality of medical training, seeing as the 

lack of medical professionals in the country continues to be noted. 

 

Kenya: 

 Regardless of previous advancements, the lack of proper education in medical 

professions in Kenya has been apparent for years. A report from the WHO drew 

attention to the dire situation of lack of trained medical professionals. This 

promoted efforts by the MEPI and the PEPFAR to take action in improving 

conditions in Kenya throughout a 5 year period. These efforts were acted upon in 

many other nations at the same time, in order to combat the HIV/AIDs crisis. 

 

Liberia:  

Liberia has been part of the MEPI and NEPI programs since their founding in 2010 

and 2011 respectively, thanks to PEPFAR. After civil war broke out twice (First 

War 1989-1997, Second War 1999-2003) in the country, the lack of medical staff was 

evident and in need of rapid aid.  Through the aforementioned programs, the 

healthcare and medical education systems of Liberia have improved over the 

years, although a continuing lack of quality care has to be noted. 

 

Libya:  

The medical education and healthcare system of Libya was fairly successful in both 

quality and quantity. However, in years after the mid-1990s, it has seen much 

decline in both. This can be attributed to the failure of medical schools to keep it to 

modern practices and curricula. Few to no attempts have been made to aid in this 

issue. 
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United States of America :  

The PEPFAR program was launched by the US government in 2003, with the sole 

goal of remedying the HIV/AIDS crisis internationally. Its efforts resulted in 

millions of saved lives throughout the epidemic crises.  The founding of MEPI, 

NEPI and HEPI by the PEPFAR program in the 2010s also has to be noted, for their 

significant aid towards the issue in a more direct manner. 

 

Ethiopia:  

Despite the recent shortcomings of its medical education system, the Ethiopian 

government has received funding from the MEPI to use towards online learning, 

since it was supported by the WHO as a successful way to provide access to 

medical training. Through this, 12 medical schools have been established since 

2012 in an effort of tackling the critical shortage of medical professionals. The 

Ministry of Health in Ethiopia has established a new curriculum in support of 

modern guidelines and requirements for properly trained medical professionals. 

 

Botswana:  

The shortage of health professionals in the country was highly evident, shown in 

the lack of quality medical care that was being provided. In the 1990s however, the 

government launched a campaign whose goal was to educate students overseas 

and later employ them in domestic medical facilities. These efforts proved 

unsuccessful though, as the majority of medical students sent to study abroad have 

not returned to Botswana.  

 

Nigeria:  

Similar to other nations, Nigeria’s health education system is considered outdated, 

even if its roots, which came from British colonization, are solid. For the past 

couple of decades, little progress has been made towards modernization of the 

curricula currently in use, in order to improve healthcare systematically. 
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Figure 1: Number of medical students across the African continent in 2019, (PDF) COVID-

19 and medical education in Africa: a cross sectional analysis of the impact on medical 

students 

 

 

Background information:  
Since the start of the 17th colonialism has taken place in many African nations, it began 

with Cape Town in South Africa in 1652. The ruling of the colonizing powers played 

a major role in the healthcare system of every colonized area, and subsequently the 

health education and training system. What this consisted of at the time, was the 

training of European doctors and nurses overseas, usually in developed nations with 

at the time modern educational systems, who then were sent to the colonized areas to 

practice medicine under their own law and tradition. This left a long-lasting mark in 

the field, with race-fueled discrimination resulting from a foreign-governed system 

ruling for centuries.  

https://www.researchgate.net/publication/356894787_COVID-19_and_medical_education_in_Africa_a_cross_sectional_analysis_of_the_impact_on_medical_students
https://www.researchgate.net/publication/356894787_COVID-19_and_medical_education_in_Africa_a_cross_sectional_analysis_of_the_impact_on_medical_students
https://www.researchgate.net/publication/356894787_COVID-19_and_medical_education_in_Africa_a_cross_sectional_analysis_of_the_impact_on_medical_students
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The middle of the 20th century marked significant progress towards freedom of 

previously colonized nations, however, such freedom brought along war and 

government crises, such as severe debt, which lead to added dysfunctionality to the 

already challenged systems. This has resulted in issues in the education provided by 

many countries of the developing world not being enough in number, it is often the 

case that the material which individuals are educated upon is of lower or older quality. 

This all results in multi-national understaffed systems of healthcare, which causes 

concern for an international crisis. Various examples can be brought up to serve as 

evidence, such as the multiple public health crises caused by multiple Ebola outbreaks 

over recent years (2012 - 2016). The shortage of medical professionals is profound in 

nations such as South Africa, Liberia and Libya.  

This all leads to difficult situations, such as the Ebola outbreak mentioned above, as 

well as the devastating consequences of the COVID-19 pandemic. A severe lack of 

adequately trained staff in hospitals and medical laboratories resulted in huge 

drawbacks and challenges for the healthcare systems of developing nations. As of 

recent statistics, there have been 12 million confirmed cases of COVID-19 in 

continental Africa, along with 170 thousand deaths. The COVID-19 pandemic has 

resulted in international conflicts, which have negatively impacted the educational 

sector, in and outside the medical field. Medical students from across the continent 

heavily reported a significant decrease in the quality and quantity of education due to 

the circumstances. Due to this, many have been left with severe insecurities about their 

future career as doctors and their abilities to take on such a task without what is 

considered adequate clinical training. This will result in a generation of medical 

professionals full of doubt and insecurity, which will only add to the current ongoing 

crisis.  
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Figure 2: Outbreaks of Ebola in continental Africa by year, (PDF) Connecting the dots of 

Ebola spread dynamics 

 

 

 

 

 

https://www.researchgate.net/publication/304019213_Connecting_the_dots_of_Ebola_spread_dynamics
https://www.researchgate.net/publication/304019213_Connecting_the_dots_of_Ebola_spread_dynamics
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Figure 3: Outbreaks of Ebola, Lassa Fever, Marburg and Meningitis across African nations, 

Outbreaks and Epidemics | African Risk Capacity Group 

 

Previous attempts to solve the issue:  
● Medical Education Partnership Initiative (MEPI) is an organization that funded 

multiple institutions in Sub-Saharan Africa in order to facilitate The United 

States President's Emergency Plan for AIDS Relief (PEPFAR). Through these 

efforts, MEPI hoped to increase the number of properly trained medical 

professionals by a significant amount from 2010 to 2015.  Its main focus is the 

restructuring of the current working systems and the introduction of newer and 

improved curricula and models of teaching. This provides a more efficient 

system through which a new generation of highly sought-after medical 

professionals will aid drastically in the resolution of this shortage crisis.  

 

https://www.arc.int/outbreaks-and-epidemics
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● The Nursing Education Partnership Initiative (NEPI) is an organization that 

was formed in 2011 by PEPFAR. The reason for its formation was the 

development of nursing education in African nations. Advancements in the 

field have been made in countries such as Ethiopia, the Democratic Republic of 

Congo, Lesotho, Malawi, and Zambia. There are currently 19 nursing education 

institutions and 1 nursing council made to support the original goal of NEPI. 

 

● The Health Professional Education Partnership Initiative (HEPI) stemmed from 

MEPI and NEPI as a general program to enhance medical education across 

Africa. More significantly implemented in nations such as Ethiopia, Kenya, 

Malawi, Mozambique, Tanzania, Uganda, Zambia and Zimbabwe. The 

program strives to advance medical education independently of other 

organizations to speed up and ease the process generally.  

 

● The African Association for Health Professions Education and Research is the 

body responsible for the leadership and organization of any other program 

which aims to aid in the development of educational infrastructure in the 

medical and nursing fields. It has been built upon the MEPI and the NEPI. 

Previous efforts of the African Association for Health Professions Education 

and Research have been awarded by the U.S. National Institutes of Health 

(NIH) for the aid it has provided, in order to resolve the pending issue. The 

focus of the African Association for Health Professions Education and Research 

is to collaborate on the creation and sharing of best practices, innovations and 

curricula, as well as cooperative initiatives that will boost the quantity and 

quality of African health professionals in order to promote the healthcare 

system. 

 

● The African Forum for Research and Education in Health (AFREhealth) is an 

organization looking to work with the health ministries of countries in Africa 

for the advancement of medical education. AFREhealth, which is an 

independent body, emerged from MEPI and NEPI. Launched in 2016, after the 

devastating outbreak of the Ebola virus, AFREhealth has made vast 

advancements in the field. This crisis was the precise moment where the 

shortage of educated medical professionals was internationally realized and 

rightfully circumvented.   

https://icap.columbia.edu/tools_resources/the-nursing-education-partnership-initiative-supporting-the-transformation-of-nursing-education-in-south-africa/
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The situation today:  
Programs such as the Medical Education Partnership Initiative (MEPI) and the African 

Association for Health Professions Education and Research provide excellent 

examples of programs capable of making considerable advancements made in the past 

20 or so years. No matter their endeavors however, things have not changed for the 

better in any significant way. Governments with developing economic systems are in 

dire need of international support in the field of both medicine and medical education.  

 

 
Figure 4: African nations with EMRPs, Emergency medicine residency training in Africa: 

overview of curriculum | BMC Medical Education | Full Text 

 

 

The problem, oversimplified:  
After decades of exploitation of African countries by European powers through 

colonization, the healthcare systems of said countries have been left underdeveloped 

in all sectors, including lack of training supplies, such as anatomical models and 

upgraded educational material. This leads to a dire need for proper medical 

https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-019-1729-1#citeas
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-019-1729-1#citeas
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education, in order to combat the severe lack of medical professionals, with often 

devastating consequences.   

 

Possible solutions:  
The end goal of any MUN conference is to provide adequate solutions to the current 

topic of debate. Here are some proposed solutions that you may take, shape into the 

context of your position on the topic and use as you see fit. 

 

1. Should your country form an international organization with other member 

nations to aid in the development of the field? 

2. Should there be more significant funding for developing nations’ governments 

in order to encourage the growth of sectors such as the construction of medical 

schools and teaching hospitals? 

3. Should the United Nations pass resolutions to help resolve the issue in a 

diplomatic manner? 

4. Should former colonizing nations take responsibility for the shortcomings of 

their past actions and the mark left by colonialism? 

 

Treaties on the matter:  
● Medical Education Partnership Initiative (MEPI)  

● Nursing Education Partnership Initiative (NEPI) 

● The United States President's Emergency Plan for AIDS Relief (PEPFAR) 

● The African Forum for Research and Education in Health (AFREhealth) 

● Health Professional Education Partnership Initiative (HEPI) 

● African Association for Health Professions Education and Research 

 

Chair’s personal messages to the delegates: 

 

Artemis: Despite all the information you have received above, I would heavily advise 

all delegates to do independent research on each topic, as well as your individual 

assigned nation. Individual research is highly important, not only to learn key 

information through your own mind and thought process, but also to familiarize you 

with the topic of debate in a way that no external research can. Remember, as chairs, 

we are there to help and guide you towards a helpful conclusion in a professional 

manner. And remember, the best delegate among us is the one having the most fun! 

I hope to find you all well prepared for this MUN conference, full of enthusiasm for 

the progress to come! 

https://icap.columbia.edu/tools_resources/the-nursing-education-partnership-initiative-supporting-the-transformation-of-nursing-education-in-south-africa/
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● Project Example: Medical Education Partnership Initiative aids Ebola response - 

Fogarty International Center @ NIH 

● AFREhealth 

● Establishing an African Association for Health Professions Education and Research: 

Workshop in Brief 

● Health Professional Education Partnership Initiative (HEPI) - Fogarty International 

Center @ NIH 

● Archive: Medical Education Partnership Initiative (MEPI) - Fogarty International 

Center @ NIH 

● African Risk Capacity 

● African Association for Health Professions Education and Research (AAHPER) - 

Fogarty International Center @ NIH 

● New Medical Education Initiative | MINISTRY OF HEALTH - Ethiopia 

 

 

https://www.hiv.gov/federal-response/pepfar-global-aids/pepfar
https://icap.columbia.edu/our-focus-areas/human-resources-for-health/nepi/
https://www.fic.nih.gov/News/Examples/Pages/mepi-supports-ebola-response.aspx
https://www.fic.nih.gov/News/Examples/Pages/mepi-supports-ebola-response.aspx
https://afrehealth.org/
https://nap.nationalacademies.org/catalog/23485/establishing-an-african-association-for-health-professions-education-and-research
https://nap.nationalacademies.org/catalog/23485/establishing-an-african-association-for-health-professions-education-and-research
https://www.fic.nih.gov/Programs/Pages/health-professional-education-partnership-initiative-hepi.aspx
https://www.fic.nih.gov/Programs/Pages/health-professional-education-partnership-initiative-hepi.aspx
https://www.fic.nih.gov/Programs/Pages/medical-education-africa.aspx
https://www.fic.nih.gov/Programs/Pages/medical-education-africa.aspx
https://www.arc.int/
https://www.fic.nih.gov/Programs/Pages/african-association-health-professions.aspx
https://www.fic.nih.gov/Programs/Pages/african-association-health-professions.aspx
https://www.moh.gov.et/site/initiatives-4-col/nime
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Topic: The use of artificial organs 

 

Timeline of events: 

1947 -  Dr. Willem Johan Kolff starts working on creating an artificial heart and heart-

lung system. 

 
Dr. Willem Johan Kolff 

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736%2809%2960673-

5/fulltext?version=printerFriendly&code=lancet-site 

1954 - The kidney was the first human organ to be successfully transplanted. 

1956 - The construction of one of the first heart-lung machines is completed by Dr. 

Kolff. 

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736%252809%252960673-5/fulltext?version=printerFriendly&code=lancet-site
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736%252809%252960673-5/fulltext?version=printerFriendly&code=lancet-site
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Heart - Lung machine 

https://cdn.britannica.com/70/116570-050-91058FAE/drainage-tubes-heart-lung-machine-

heart-blood-oxygenator.jpg 

1957 - Artificial heart surgeries were conducted by Dr. Kolff and Dr. Tetsuzo Akutsu. 

A dog survived for about 90 minutes after being implanted with an artificial heart. 

1963 - Paul Winchell was granted the first patent for an artificial heart. This created 

a new field of medical research. 

1969 - Dr. Denton Cooley became the first heart surgeon to implant an artificial heart 

in a human subject. This groundbreaking surgery was a major step forward in the 

treatment of heart disease.The patient received an artificial heart from Dr. Domingo 

Liotta, which lasted for 64 hours. However, after transplanting a donor heart, the 

patient died 32 hours later. 
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1982 - Jarvik-7 was the first fully functioning artificial heart to be successfully 

implanted in a human. 

 

 
Jarvik-7 

https://www.nytimes.com/2016/03/21/us/artificial-hearts-ticking-along-decades-after-

jarvik-7-debate.amp.html 

1983 : First successful Lung transplant. 

 

2008 :The world's first tissue-engineered tracheal transplant on a 30-year-old Spanish 

woman Claudia Costillo required a donor. 

 

2008: First Baby Born from transplanted Ovary 

 

 

https://www.nytimes.com/2016/03/21/us/artificial-hearts-ticking-along-decades-after-jarvik-7-debate.amp.html
https://www.nytimes.com/2016/03/21/us/artificial-hearts-ticking-along-decades-after-jarvik-7-debate.amp.html
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2017 : Researchers at the Center for Fetal Diagnosis and Treatment at the Children’s 

Hospital of Philadelphia announced that they had created the world’s first artificial 

womb, which could help to improve the survival rates of premature babies. 

 
 

The world’s first artificial womb for humans 

https://www.bbc.com/news/av/health-50077303 

 

 

Terms dictionary:  
● Artificial Organ : An artificial organ is a human made organ device or tissue 

that is implanted or integrated into a human. 

 

● Medical Tourism : Medical tourism is the term commonly used to describe the 

phenomenon of people traveling outside their home country primarily for the 

purpose of seeking medical treatment. 

 

● Total artificial heart (TAH) :is a mechanical pump that replaces the heart when 

your heart isn't working as it should. 

 

● Transplant : A surgical procedure in which tissue or an organ is transferred 

from one area of a person's body to another area, or from one person (the 

donor) to another person (the recipient). 

 

https://www.bbc.com/news/av/health-50077303
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● Tissue engineering : the combination of the use of cells, engineering, methods 

of materials and appropriate biochemical and physicochemical agents ( agents 

= factors ). It aims to improve or replace biological functions. 

 

● Tracheal : The airway that leads from the larynx (voice box) to the bronchi 

(large airways that lead to the lungs). Also called windpipe. 

 

● Donor : a person who provides blood, an organ, or semen for transplantation, 

transfusion, etc. 

 

● Artificial womb : An artificial uterus or artificial womb is a device that would 

allow for extracorporeal pregnancy by growing a fetus outside the body of an 

organism that would normally carry the fetus to term. 

 

● Jarvik-7 : Artificial heart  

 

● Dialysis machine : With hemodialysis, a machine removes blood from your 

body, filters it through a dialyzer (artificial kidney) and returns the cleaned 

blood to your body. 

 

● Compound Annual Growth Rate (CAGR):is the mean annual growth rate of an 

investment over a specified period of time longer than one year. It represents 

one of the most accurate ways to calculate and determine returns for individual 

assets, investment portfolios, and anything that can rise or fall in value over 

time. 

 

● Immunology : The branch of science dealing with the components of the 

immune system , immunity from disease , the immune response and 

immunology techniques of analysis . 
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● Cardiac prosthesis : These are prosthetic heart valves that are made entirely 

of synthetic materials. These devices have thrombogenic potential and patients 

who have these devices implanted have to be maintained on lifelong 

anticoagulants. 

● Orthotopic transplantation : the transplantation of tumor tissue or tumor cells 

into anatomically convenient sites, such as their original microenvironment. 

 

Countries of major involvement: 

 

Spain:  

The artificial organs and bionic implants market share in Spain is expected to increase 

by USD 456.53 million from 2022 to 2026.  

 
Artificial organs and bionic implants Market in Spain 

https://www.prnewswire.com/news-releases/artificial-organs-and-bionic-implants-

market-in-spain-to-grow-by-usd-456-53-mn-technavio-301487694.html 

 

United Kingdom: 

During the forecast period, the UK Artificial Organs & Bionic Implants Market is 

anticipated to have a CAGR of 2%. This is related to the increase of organ failures and 

disabilities, a lack of organ donors, and a high prevalence of road accidents resulting 

in surgical procedures. Additional factors pushing the market in this region include 

the high amount of pathological conditions, hemolytic anemia, and an increase in 

organ failure because of the aging population. Organ transplantation is becoming a 

frequent procedure thanks to tremendous advancements in biomedical science. The 

https://www.prnewswire.com/news-releases/artificial-organs-and-bionic-implants-market-in-spain-to-grow-by-usd-456-53-mn-technavio-301487694.html
https://www.prnewswire.com/news-releases/artificial-organs-and-bionic-implants-market-in-spain-to-grow-by-usd-456-53-mn-technavio-301487694.html
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expansion of the industry is also being fueled by advancements in bionic orthopedic 

implants, prosthetic eyes, and exoskeletons , will fuel the UK Artificial Organs & 

Bionic Implants Market.      

 

China: 

During the forecast period, the artificial organs and bionic implants market in China 

is anticipated to expand at a CAGR of 11.69 percent. The country's increasing senior 

population and increased prevalence of impairments and organ failures are both 

responsible for the market's expansion. The National Center for Cardiovascular 

Diseases estimates that 290 million people in China had cardiovascular disease in 

2017. Additionally, the market demand for cardiac bionics is being driven by the 

growing elderly population and rising incidence rates of cardiovascular disorders like 

arrhythmias, stroke, and high blood pressure. However, a significant barrier is the 

high expense of the surgeries and organs. Additionally, fear of device malfunction and 

its consequences, and limited specialists to carry out the procedure, are also 

restraining the growth of the China artificial organs and bionic implants market. 

 
Artificial organs and bionic implants Market in China. 
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https://www.mordorintelligence.com/industry-reports/china-artificial-organs-bionic-

implants-market 

 

United States of America: 

The USA Artificial Organs & Bionic Implants Market is expected to grow with a CAGR 

of 7.13% in the forecast period. The growth of the market in the country can be 

attributed to the increasing incidence of disabilities and organ failures and 

technological advancements leading to enhanced applications. Despite the fact that 

North America now dominates the artificial organ technology market—valued at USD 

4.08 billion in 2014 and USD 7.13 billion by the end of 2019—patients are relocating 

abroad to avoid the high costs of these kinds of medical treatments in North America. 

Given the high cost of artificial organ transplants, nations that prioritize attracting 

medical tourists may stand to gain significantly from the expansion of this sector in 

their area.In the US, 22 individuals pass away each day while awaiting an organ 

transplant. The figures are enormous on a worldwide scale. Imagine if synthetic organ 

transplants might make a difference. The number of persons waiting for transplants 

nationwide has reached over 120,000, and it increases by one person every ten 

minutes.The statistics showing the demand for organs in the U.S are high , when those 

are combined with statistics from all over the globe the numbers that might occur 

could be scary. 

 

 

South Africa:      

During the forecast period, the artificial organs and bionic implants market in South 

Africa is anticipated to grow at a CAGR of 3%. This is attributed to an increase in 

organ failures and disabilities, a lack of organ donors, and a high prevalence of road 

accidents resulting in amputations. Additional factors propelling the market in this 

region include the increased prevalence of renal diseases, acute renal failure, and an 

increase in organ failure because of the aging population. Organ transplantation is 

becoming a frequent procedure thanks to tremendous advancements in biomedical 

science. The expansion of the market is also being fueled by advancements in 

exoskeleton, bionic eye, and bionic orthopedics. 

 

Japan: 

Japan is a developed country and has trade relations with other developed nations. 

As a result, it enjoys the presence of most of the global players in the Japan artificial 

https://www.mordorintelligence.com/industry-reports/china-artificial-organs-bionic-implants-market
https://www.mordorintelligence.com/industry-reports/china-artificial-organs-bionic-implants-market
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organs and bionic implants market. Moreover, international players like Asahi Kasei 

Corporation are Japanese multinationals. This, along with the presence of other global 

players, has made the Japanese market very competitive for artificial organs and 

bionic implants. 

 

France:  

Carmat the French artificial heart maker. 

Carmat was created 12 years ago. The company is a spin-off of Airbus and Matra 

Defense. By reuniting the best aeronautic engineers of Vignal Artus workshops – 

makers of the famous plane “Rafale” – Carmat has developed this medical innovation. 

This bioprosthesis is an answer to improving the health of people suffering from heart 

failure. Firstly, it offers a temporary solution to patients waiting for an organ 

transplant. Secondly, it gives a second lease on life to those with advanced heart 

failure. It’s a revolution. 

Around 3,245 persons in France who were actively on the organ donation list were in 

need of a liver, while 874 people were in need of a heart. Over the years, more people 

have been eligible for kidney, liver, or lung transplants. This has significantly 

increased demand for artificial organ bionics since patients cannot afford to wait in 

line because the stakes are so high. Those in need of organ transplants and 

replacements can have their requirements met by bionics and artificial organs. They 

are able to restore damaged organs' functionality. 

 

Background information: 

 

 The first artificial heart-lung apparatus for studying organ perfusion was created and 

used in 1885 by M. von Frey and M. Gruber.      Using a modified version of the 

Hopkins artificial kidney, G. Haas (Germany) performs the first clinical hemodialysis 

on 5 patients in 1925.  
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Hemodialysis machine 

https://achievement.org/achiever/willem-j-kolff/ 

Using a cellophane membrane and heparin anticoagulation, W. Thalheimer of New 

York performs the first hemodialysis on a dog in 1939.In 1943, W. Kolff of Kampen, 

the Netherlands, creates a rotating drum artificial kidney. Later, the Kolff-Brigham 

dialyzer, which was created in Boston, becomes the industry standard for the 1950s. 

In the 21st century, modern artificial organs employed in the body were created as a 

result of all the advancements. The Jarvik-7 was an artificial heart constructed of 

plastic and metal that was first developed in 1982 with the intention of being 

permanently implanted in a human body. Actually, it started many years before. Since 

at least the 1930s, researchers had experimented with mechanical heart replacements. 

Paul Winchell received one of the earliest patents for such a mechanism. He was also 

an inventor who worked with Dr. Henry Heimlich to create his device. The culture 

from which artificial organs were originally created and used initially rejected them. 

Willem Kolff's dialysis machine was first rejected by hospitals because it was seen to 

be immodest and uncomfortable to use on patients. To fully adopt and apply the 

technology to save lives, it needed time for both the invention and the culture to 

mature. Some people also believed—and still believe—that using artificial organs will 

allow people to live longer than their bodies were designed to. Around the 1940s, 

when artificial organs were becoming a reality with Willem Kolff, there were no laws 

or policies in place to deal with artificial organs. There were mostly only those who 

were involved in organ transplantation through informed consent and legal retrieval 

of donated organs. However, artificial organs were relatively new to the medical 

world, so there was no specific focus on them in politics. This is an example of how 

https://achievement.org/achiever/willem-j-kolff/
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multiple productions of Kolff's dialysis machine were sent across the world without 

restriction. 

 

Previous attempts to solve the issue: 

  

THE DECLARATION OF HELSINKI: 

The World Medical Association adopted the Declaration of Helsinki in 1964 and 

received the support of eight top professional associations, including the American 

Medical Association. It contains instructions for doctors conducting clinical research. 

The declaration's language is presented to the AMA Ethical Guidelines for Clinical 

Investigation. 

 

The situation today: 

Artificial organs were long thought to be impossibly complex, but after 40 years of 

development, they are now a reality. Total cardiac prosthesis can now be implanted, 

and both full and partial mechanical hearts have been used to effectively bridge 

numerous patients to transplantation. The need for artificial organ technologies is 

growing annually as a result of the existing trend of an aging population and an 

increase in the average lifespan. The costs associated with these types of applications 

are rising at an alarming rate each year since prostheses and artificial organs are highly 

expensive. Despite the great advancements in surgery, medication, and even more 

recently in biochemistry and immunology, there are still limitations in the prevention 

of end-stage organ failure today. Artificial organ technologies should be used for 

prevention as well as end-stage organ failure. Gradually, the medicinal value of 

artificial organ technology has come to light. In addition to essential organs, artificial 

organ technology has also been used in various bodily components, such as bones, 

skin, arms, legs, and other prosthetics. For artificial organs, the rate of economic 

change exploded at a nearly inconceivable rate.Artificial organs significantly 

influenced world politics in the shape of laws and regulations. The morality and 

economic viability of each application were both called into question by this invention. 

Informed permission was brought up as the first ethical point. Legal documentation 

proving the patient's consent for the transplant is required before artificial organs are 

given to a patient. Another example showed that artificial organs weren't always 

reliable. A recipient of an artificial organ would require numerous operations to keep 

it.  functioning. Due to the materials they are composed of, artificial organs have a 
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significant negative influence on the environment. The vast majority of synthetic 

polymers are used in the creation of artificial organs. These polymers are made of 

rubber derived from plants and petroleum oil. So, if the artificial organ market is 

increasing, which it is, we will exhaust these resources more quickly. A plutonium-

powered prosthetic heart is being discussed. In the event that this is carried out, each 

capsule holding 50 kilos of plutonium would be equivalent to millions of deadly doses 

for people. This is extremely risky and has to be investigated thoroughly before usage. 

Despite improvements in interventional, pharmaceutical, and surgical therapy, organ 

failure continues to be the main cause of death expanding globally. Since then, and for 

as long as man can remember, the production of bioartificial organs has been a long-

term aspiration. People have experimented with a variety of methods throughout 

history to extend life by replacing or restoring damaged or failing organs. The only 

practical method for doing so at the moment is orthotopic organ transplantation, but 

it is severely constrained by problems including donor paucity, high cost, immune 

rejection, and ethical conflict.A new technology that might be able to help artificial 

organs is 3D- bioprinting. What if doctors could just create a kidney from a patient's 

own cells, rather than having to find a donor match and cross their fingers that the 

patient's body won't reject the transplanted kidney?According to Jennifer Lewis, a 

professor at Harvard University's Wyss Institute for Biologically Inspired 

Engineering, the earliest that could occur is in ten years. A 2019 study defined organ 

bioprinting as the use of 3D-printing technology to layer-by-layer assemble various 

cell types, growth factors, and biomaterials to create bioartificial organs that, in theory, 

mimic their natural counterparts.With the development of 3-D printing and tissue 

engineering, one might imagine an artificial heart that is quite literally made of flesh 

and blood, thinking beyond electromechanical pumps that can act as hearts. The race 

is on to create an artificial organ with tissue-based functionality that can perform 

bodily and physiological duties like secreting hormones, nourishing the vasculature, 

and growing and developing as a person matures. 

 

The problem, oversimplified:  

 

It is believed that creating artificial organ technologies for therapeutic or preventative 

medicine will be more significant in the long run than just creating replacement 

organs. Overall, there are many research potential for these devices in the future. They 

enable patients to survive long enough to receive a gift. Although artificial hearts are 
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frequently considered to be the most exciting and complex, other artificial organs are 

equally essential and have a wide range of applications in both industrial and medical 

settings. The most significant advancement made by bioengineers to address the issue 

of patients waiting longer than necessary to receive a replacement organ and resume 

their normal lives is artificial organs. The world was first cautious to accept artificial 

organs, but this incredibly powerful development had a huge impact on people's day-

to-day lives, the economy, and politics thanks to its fierce competition, ability to 

change people's perceptions of medical, and environmental repercussions. The 

development of artificial organs caused this strong technology to be initially rejected 

before eventually being widely accepted. There are many benefits to using artificial 

organs. These include the ability to provide patients with more reliable and longer-

lasting health, and the ability to save lives. 

 

PROS: 

 

Artificial organs can take the place of sick or damaged organs, giving the sick patient 

a chance to live a healthy and normal life. Also The enormous demand for healthy 

donor organs can be satisfied by artificial organs. There is a long list of people who 

urgently want healthy organ transplants but can't find a willing donor who is eligible. 

Additionally Artificial organs have the potential to overcome a significant obstacle in 

the form of organ rejection. Since stem cells from the same individual and the same 

organ are used to produce prosthetic organs, the likelihood of rejection has been 

greatly diminished. And last but not least Burn victims may even be given new skin 

thanks to regenerative medicine or artificial organ therapy. 

 

CONS :  

 

A major concern is the possible presence of the disease in the base tissue which is used 

to create the organ. Sometimes, even a foreign body tissue is used to regenerate or 

reconstruct the organ. In such cases, there is a possibility that the tissue is already 

infected by other diseases. Also The entire cost of growing and transplanting an 

artificial organ is prohibitive, and thus, limit the scope of its application to the general 

public. Furthermore There are high chances of organ failure, and the body may even 

take some time to adapt to the new organ. In addition How the body reacts to the new 

organ may vary from person to person. As well If there is a problem with the 
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functioning of the organ, you might need to go for another transplant. Besides There 

are pros and cons with each organ to consider prior to treatment.  Ethical issues arise 

as patients needing organs usually have end-stage disease or are critically ill, limiting 

their options.  This is a complex issue that will continue to evolve as new treatment 

options are developed. 

 

Possible solutions:  

 

1. What does 3-D bioprinting mean for the future of artificial organs     ? 

2. Should epigenetics      and genetic engineering be used for the creation of human 

organs? 

3. Do you believe that such artificial organs could be made commercially available to 

the public, particularly in regions exposed to natural disasters and war? 

4. Has there been a successful artificial organ transplant? 

5. Should artificial organs be used no matter the ethical issues that might arise     ? 

6. Are we far from lab grown organs     ?  

7. Should we consider the fact that there is a possibility      that artificial organs may 

be misused and exploited in the black market? 

 

Treaties on the matter:  

THE DECLARATION OF HELSINKI 

 

The World Medical Association adopted the Declaration of Helsinki in 1964 and 

received the support of eight top professional associations, including the American 

Medical Association. It contains instructions for doctors conducting clinical research. 

The declaration's language is presented to the AMA Ethical Guidelines for Clinical 

Investigation. 

 

INTRODUCTION: 

 

The doctor's responsibility is to maintain the public's health. His intellect and ethics 

are committed to seeing that this mission is accomplished properly. The International 

Code of Medical Ethics, which states that "Any act or advise which could undermine 

physical or mental resistance of a human being may be employed solely in his 

advantage," binds the doctor with the words: "The health of my patient will be my 
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first consideration."The World Medical Association has published the following 

suggestions as a guide for each doctor conducting clinical research because it is crucial 

that the findings of laboratory studies be applied to humans in order to advance 

scientific understanding and aid the suffering of humanity. It must be emphasized 

that the criteria as written serve solely as a reference for medical professionals 

everywhere.Doctors are not relieved from criminal, civil, and ethical responsibilities 

under the laws of their own countries.In the field of clinical research a fundamental 

distinction must be recognized between clinical research in which the aim is 

essentially therapeutic for a patient, and the clinical research, the essential object of 

which is purely scientific and without the therapeutic value to the person subjected to 

the research. 

 

I. Fundamental Concepts  

 

1. Clinical research must comply to the ethical and scientific precepts that support 

medical research and should be founded on in vitro and animal studies, as well as 

other facts that have been verified by science.  

 

2. Only individuals with the necessary scientific qualifications and those working 

under a licensed physician should conduct clinical research.  

 

3. Clinical research cannot be done ethically unless the objective's importance is 

commensurate with the inherent risk to the subjects.  

 

4. Before beginning any clinical research project, inherent risks should be carefully 

weighed against potential benefits to the subject or to others.  

 

5. The doctor should take extra care when conducting clinical research where the 

subject's personality is liable to be altered by drugs or experimental procedure. 

 

II. Clinical Research Combined with Professional Care: 

 

1. When treating a patient, the doctor must be free to use a new therapeutic measure 

if, in his opinion, it gives hope saving a life, restoring health, or alleviating suffering. 

If possible, in accordance with the psychology of the patient, the doctor should 
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Obtain voluntary consent from the patient after the patient has received a full 

explanation.In the event of legal incapacity, consent should also be obtained from 

the legal guardian; in the event of physical incapacity, the permission of the legal 

guardian replaces that of the patient.The doctor can use clinical research to improve 

their medical knowledge, as long as the research has a therapeutic value for the 

patient. 

 

III. Nontherapeutic Clinical Research: 

 

1. It is the responsibility of the doctor to continue to be the guardian of the life and 

health of the person on whom clinical research is being conducted in the purely 

scientific context.  

 

2. The doctor is required to explain to the subject the nature, goal, and risk of clinical 

research.  

 

3. ORGANIZATIONAL TRANSPLANTS  

a. Clinical research on people cannot be done without their informed, free consent; if 

they are legally incapable, the legal guardian's consent should be obtained.  

 

b. The subject of clinical research should be in a state of mind, body, and law that 

allows him to fully exercise his power of choice. 

 

c. Typically, written consent should be requested. In spite of this, even once agreement 

is gained, the onus of duty for clinical research always rests with the study team.  

 

d. The investigator is required to respect each person's right to uphold his or her own 

integrity.  

 

e. The subject or his legal representative should have the right to revoke their consent 

at any time during the clinical research process.  

If in their opinion the research could hurt the subject if it were to continue, the 

investigator or the investigating team should stop. As representatives of the medical 

community, we, the undersigned organizations, support the World Medical 

Association's ethical guidelines for human experimentation as stated in the 
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Declaration of Helsinki. These principles supplement the principles of medical ethics 

to which American physicians already subscribe. 

 

American Federation for Clinical Research American Society for Clinical Investigation 

 

Central Society for Clinical Research American College of Physicians American  

 

College of Surgeons Society for Pediatric Research American Academy of Pediatrics  

American Medical Association 

ETHICAL GUIDELINES FOR CLINICAL INVESTIGATION 

(Adopted by House of Delegates, American Medical Association, 

November 30, 1966) 

 

At the 1966 Annual Convention of its House of Delegates, the American Medical 

Association endorsed the ethical principles set forth in the 1964 Declaration of 

Helsinki of the World Medical Association concerning human experimentation. These 

principles conform to and express fundamental concepts already embodied in the 

Principles of Medical Ethics of the American Medical Association. 

The following guidelines, enlarging on these fundamental concepts, are intended to 

aid physicians in fulfilling their ethical responsibilities when they engage in the 

clinical investigation of new drugs and procedures. 

 

 

1. A physician may only take part in clinical research to the extent that his activities 

are a part of a systematic program that is properly organized in accordance with 

acknowledged scientific research standards to generate data that is scientifically 

meaningful and legitimate.  

 

2. When performing clinical research, the investigator must show the same level of 

care and caution for the welfare, safety, and comfort of the subject as is expected of a 

doctor who is treating a patient without regard to any clinical research.  

 

3. Clinical research conducted primarily for treatment A. The doctor must 

acknowledge the existence of the doctor-patient connection and that it is expected that 

he use his expertise and professional judgment in the patient's best interest. 
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B.  A patient's consent must be obtained voluntarily after the following steps have 

been taken: (a) disclosure that the doctor plans to use an investigational drug or 

experimental procedure; (b) a reasonable explanation of the nature of the drug or 

procedure to be used, risks to be anticipated, and potential therapeutic benefits; (c) an 

offer to respond to any questions about the drug or procedure; and (d) the completion 

of the procedure shared whenever possible to a trusted friend or relative of the patient. 

 

C. Information on the nature of the drug, experimental technique, or dangers may be 

hidden from the patient under extraordinary circumstances and to the extent that 

doing so would be expected to negatively impact the patient's health and best 

interests. In such cases, the patient's responsible relative or friend should, whenever 

feasible, be informed of the information.  

ii. Consent should typically be given in writing, unless a doctor feels it is necessary to 

rely on verbal consent due to the patient's emotional or physical state. 

 

 

In clinical research conducted primarily to advance scientific knowledge : 

 

A.  sufficient measures must be taken to ensure the subject's welfare, safety, and 

comfort.  

 

B.  Written consent should be obtained from the subject after (a) disclosure that an 

investigational drug or procedure is to be used, (b) a reasonable explanation of the 

nature of the procedure to be used and the risks to be anticipated, and (c) an offer 

to respond to any questions about the drug or procedure. If the subject lacks the 

capacity to consent, written consent should be obtained from his or her legally 

appointed representative.  

 

 

C. No one may be forced to participate in research. 

 

 

Artificial human organ development has been hampered by problems with cost, 

functioning, and drug control. EU health policy can support regulatory enhancements 
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and insurance system reforms that would be more supportive of this industry's 

developments. Additionally crucial are new legislation and ethical considerations. For 

instance, population control difficulties in the context of higher life expectancies and 

the determination of potential age restrictions for particular transplants may be 

necessary. Regulation of health insurance systems is required, particularly in relation 

to the issue of whether treatments should be accessible and cheap to all. For insurance 

systems, the interaction with human enhancement in this context may be difficult, 

although development has already begun. The policy of the EU must take ethical 

considerations into account. 

 

Chair’s personal messages to the delegates: 

 

Erika: I hope you have fun during this research and discover some exciting new 

information about this topic. You will be able to understand the topic by paying 

close attention to every aspect in this document, which serves as a research guide. 

Please feel free to contact me at my email : erikamalavetsi@gmail.com if you have 

any questions. As of now, I'll provide you some links to help you conduct your own 

research!  

                                                      

For this section I will also provide you with some links that might help you with 

your research: 

 

https://ec.europa.eu/info/sites/default/files/human-organ-replacement-targeted-

scenario-8_2018_en.pdf 

https://sgmu.ru/en/university/press-center/nauka/agreement-on-cooperation/ 

https://scholarship.law.wm.edu/cgi/viewcontent.cgi?article=2815&context=wmlr 

https://journals.lww.com/asaiojournal/Citation/1983/29000/IMPACT_OF_REGULAT

IONS_ON_ARTIFICIAL_ORGANS.151.aspx 

https://pubmed.ncbi.nlm.nih.gov/6673323/ 

 

Links that have been used for this document:  
 

https://syncardia.com/artificial-heart-timeline/ 

https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-

for-medical-research-involving-human-subjects/ 

mailto:erikamalavetsi@gmail.com
https://ec.europa.eu/info/sites/default/files/human-organ-replacement-targeted-scenario-8_2018_en.pdf
https://ec.europa.eu/info/sites/default/files/human-organ-replacement-targeted-scenario-8_2018_en.pdf
https://sgmu.ru/en/university/press-center/nauka/agreement-on-cooperation/
https://scholarship.law.wm.edu/cgi/viewcontent.cgi?article=2815&context=wmlr
https://journals.lww.com/asaiojournal/Citation/1983/29000/IMPACT_OF_REGULATIONS_ON_ARTIFICIAL_ORGANS.151.aspx
https://journals.lww.com/asaiojournal/Citation/1983/29000/IMPACT_OF_REGULATIONS_ON_ARTIFICIAL_ORGANS.151.aspx
https://pubmed.ncbi.nlm.nih.gov/6673323/
https://syncardia.com/artificial-heart-timeline/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
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https://www.prnewswire.com/news-releases/artificial-organs-and-bionic-implants-

market-in-spain-to-grow-by-usd-456-53-mn-technavio-301487694.html 

https://www.prnewswire.com/news-releases/artificial-organs-and-bionic-implants-

market-in-spain-to-grow-by-usd-456-53-mn-technavio-301487694.html 

https://aabme.asme.org/posts/innovations-in-artificial-organs 

https://www.mordorintelligence.com/industry-reports/canada-artificial-organs-

bionic-implants-market 

https://www.mordorintelligence.com/industry-reports/china-artificial-organs-bionic-

implants-market 

 

Links for further research: 
 

https://www.theactuary.com/features/2017/11/2017/11/07/what-if-artificial-organs-

could-replace-need-donors 

https://www.fiercebiotech.com/medtech/how-far-are-we-from-lab-grown-organ-

transplants-y-combinator-startup-printing-a-road-map 

https://futurism.com/artificial-organs-entering-era-transplants-obsolete/amp 

 

 

https://www.prnewswire.com/news-releases/artificial-organs-and-bionic-implants-market-in-spain-to-grow-by-usd-456-53-mn-technavio-301487694.html
https://www.prnewswire.com/news-releases/artificial-organs-and-bionic-implants-market-in-spain-to-grow-by-usd-456-53-mn-technavio-301487694.html
https://www.prnewswire.com/news-releases/artificial-organs-and-bionic-implants-market-in-spain-to-grow-by-usd-456-53-mn-technavio-301487694.html
https://www.prnewswire.com/news-releases/artificial-organs-and-bionic-implants-market-in-spain-to-grow-by-usd-456-53-mn-technavio-301487694.html
https://aabme.asme.org/posts/innovations-in-artificial-organs
https://www.mordorintelligence.com/industry-reports/canada-artificial-organs-bionic-implants-market
https://www.mordorintelligence.com/industry-reports/canada-artificial-organs-bionic-implants-market
https://www.mordorintelligence.com/industry-reports/china-artificial-organs-bionic-implants-market
https://www.mordorintelligence.com/industry-reports/china-artificial-organs-bionic-implants-market
https://www.theactuary.com/features/2017/11/2017/11/07/what-if-artificial-organs-could-replace-need-donors
https://www.theactuary.com/features/2017/11/2017/11/07/what-if-artificial-organs-could-replace-need-donors
https://www.fiercebiotech.com/medtech/how-far-are-we-from-lab-grown-organ-transplants-y-combinator-startup-printing-a-road-map
https://www.fiercebiotech.com/medtech/how-far-are-we-from-lab-grown-organ-transplants-y-combinator-startup-printing-a-road-map
https://futurism.com/artificial-organs-entering-era-transplants-obsolete/amp
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