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1 The use of άtt9έ against the spread of COVID-19 
 
Considering that the recent COVID19 epidemic is spreading around the world, bŜǿǎǘŜǊΩǎ Research & 
Development department  according to the technical publications of the European Centre for Disease 
Prevention and Control2, has started ad specific study in order to evaluate the efficacy of Newster 
Sterilizer for the treatment of Personal Protective Equipment όάtt9нύ after use. 
In particular the άResearch&Developmentέ considered all te PPE, in accordance with the international 
guidelines issued by the European Centre for Disease Prevention and Control3:  

 
 Protection Devices PPE Suggested 

Respiration Protection  

 FFP2 o FFP3  Masksς EN149  standards  
 

  
 

Visual Protection  

Protective glasses or visor  EN166 and EN170  
 

 
 

Body Protection  

Waterproof long-sleeve suits - EN 13034 and 13982 
 

 
 

Hand Protection  

Heavy duty gloves for chemical and microorganism protection - EN374 

 
  

Heavy duty (anti-cut) gloves - EN388 

 

 
Table 1: Items necessary for a minimum IPD set to manage suspected or confirmed cases of COVID19 

 
2 https://www.ecdc.europa.eu/en). 
3 https://www.ecdc.europa.eu/en/publications-data/safe-use-personal-protective-equipment-treatment-infectious-dis-

eases-high 

https://www.ecdc.europa.eu/en
https://www.ecdc.europa.eu/en/publications-data/safe-use-personal-protective-equipment-treatment-infectious-diseases-high
https://www.ecdc.europa.eu/en/publications-data/safe-use-personal-protective-equipment-treatment-infectious-diseases-high
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The 90% of the total amount generated is represented by Gloves and Masks (in particular chirurgical 
mask) that require a specific treatment in order to remove the biological risk. 

2 Effect of Exposure to PPE through improper management 
 
According to the άConclusion of the United Nations Special Rapporteur, July 2011έΣ improper man-

agement and disposal of medical waste is a threat to the enjoyment of human rights, including the 

rights to:  

V Life,  

V Highest attainable standard of physical and mental health,  

V Safe and healthy working conditions,  

V Adequate standard of living.  

 

Those affected include medical staff, patients, support service workers, waste workers, recyclers, 

scavengers and the public.4 Infectious waste, as PPE used, should always be assumed to contain path-

ogenic microorganisms5. This create a severe risk for the environment and the population with differ-

ent pathogenic ways of transmission for different types of diseases. 

 

 
 

Figure 1: WHO Pathogenic Way Transmission 

Inside the infectious disease wards of healthcare facilities, all the personal protective equipment 

(PPE), after their use, become infectious waste to segregate and manage properly. For example: every 

PPE used for the infection prevention and control of Respiratory Infections (SARS, MERS, Covid-19Χύ 

must to managed and treated as fast as possible in order to reduce the possible diseases spread.  

Healthcare waste contains not only used PPE but many other medical equipments that could transmit 

pathogens through the environment with severe biologic risks for the population.  The following trans-

mission vehicles are usually present in HCW substrates.  

 
4 Conclusion of the United Nations Special Rapporteur, July 2011 
5 WHO Guide-lines  
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Table 1: Examples of transmission vehicle for different types of infection 

In case of epidemic emergencies, the proper management of HCW must to be implemented with so-

lutions that guarantee  

V Efficacy of the sterilization process; 

V Minimizing of related risk connected with the other stages of the HCW management such as 

storage, transport.  

Thank to on-site equipment these connected risks could be easily reduced and allow to reduce the 

possible spread of diseases thanks to the sterilization inside the healthcare facilities.   

3 Coronavirus SARS, MERS and Covid19 
 
Coronaviruses (CoV) are a large family of viruses that cause illnesses ranging from the common cold 

to more severe diseases such as Middle East Respiratory Syndrome (MERS-CoV) and Severe Acute 

Respiratory Syndrome (SARS-CoV). A novel coronavirus (SARS-CoV-2) is a new strain that has not been 

previously identified in humans.   

 

Coronaviruses are zoonotic, meaning they are transmitted between animals and people.  Detailed 

investigations found that SARS-CoV was transmitted from civet cats to humans and MERS-CoV from 

dromedary camels to humans. Several known coronaviruses are circulating in animals that have not 

yet infected humans.  
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Common signs of infection include respiratory symptoms, fever, cough, shortness of breath and 

breathing difficulties. In more severe cases, infection can cause pneumonia, severe acute respiratory 

syndrome, kidney failure and even death.  

 

Standard recommendations to prevent infection spread include regular hand washing, covering 

mouth and nose when coughing and sneezing, thoroughly cooking meat and eggs. Avoid close contact 

with anyone showing symptoms of respiratory illness such as coughing and sneezing. 

 

A novel coronavirus is a new strain of coronavirus that has not been previously identified in hu-

mans.  The new, or άƴƻǾŜƭέ coronavirus, now called SARS-CoV-2, had not been detected previous to 

the outbreak reported in Wuhan, China in December 2019. SARS-CoV-2 is from the same family of 

viruses as the Severe Acute Respiratory Syndrome (SARS-CoV) but it is not the same virus. The related 

disease is named Covid19. As with other respiratory illnesses, infection with SARS-CoV-2 can cause 

mild symptoms including a runny nose, sore throat, cough, and fever.  It can be more severe for some 

persons and can lead to pneumonia or breathing difficulties.  More rarely, the disease can be fatal. 

Older people, and people with pre-existing medical conditions (such as, diabetes and heart disease) 

appear to be more vulnerable to becoming severely ill with the virus. 

 

3.1 First Data on Stability and resistance of SARS coronavirus by WHO members 
 
The information below provides the first compilation of data on resistance of the SARS Coronavirus 

against environmental factors and disinfectants. This information has been provided by Members of 

the WHO multi-center collaborative network on SARS diagnosis. The major conclusions from these 

studies are: 

 
Virus survival in stool and urine 

Virus is stable in faeces (and urine) at room temperature for at least 1-2 days. Virus is more stable 

(up to 4 days) in stool from diarrhea patients (which has higher pH than normal stool). 

 

Disinfectants 

Virus loses infectivity after exposure to different commonly used disinfectants and fixatives. 
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Antimicrobial Agent  Concentration  Coronaviruses Tested  Reference 6 

Ethanol  70%  HCoV-229E, MHV-2, MHV-N, CCV, TGEV  [1,3,4]  

Sodium hypochlorite  0.1-0.5%  
0.05-0.1%  

HCoV-229E  
SARS-CoV  

[3]  
[2]  

Povidone-iodine  10% (1% iodine)  HCoV-229E  [3]  

Glutaraldehyde  2%  HCoV-229E  [3]  

Isopropanol  50%  MHV-2, MHV-N, CCV  [4]  

Benzalkonium chloride  0.05%  MHV-2, MHV-N, CCV  [4]  

Sodium chlorite  0.23%  MHV-2, MHV-N, CCV  [4]  

Formaldehyde  0.7%  MHV-2, MHV-N, CCV  [4]  

Table 2: Antimicrobial agents effective against different coronaviruses: human coronavirus 229E (HCoV-229E), mouse hepatitis virus 
(MHV-2 and MHV-N), canine coronavirus (CCV), transmissible gastroenteritis virus (TGEV), and Severe Acute Respiratory Syndrome 

coronavirus (SARS-CoV) 

Virus survival in cell-culture supernatant 

There is only a minimal reduction in virus concentration after 21 days at 4°C and -80°C. There is a 

reduction in virus concentration by one log only at stable room temperature for 2 days. This would 

indicate that the virus is more stable than the known human coronaviruses under these conditions.  

Heat at 56°C kills the SARS coronavirus at around 10.000 units per 15 min (quick reduction). 

 

Fixatives (for use in laboratories only) 

SARS virus fixation (killing) on glass slides for immunofluorescence assays in room temperature does 

not kill virus efficiently unless the acetone is cooled down to -20°C. 

4 Newster® Sterilizer NW Series 
 
Newster Group is one of the European leaders in the manufacturing and marketing of certified pa-

tented eco-sustainable technologies for the management of healthcare waste, that are operating all 

around the world. 

Newster prepares projects in partnership with international organizations, Universities and hospital 

facilities in order to solve problems related to the treatment of infectious healthcare waste in 

healthcare facilities or related to humanitarian emergencies. 

The most important product developed and produced by Newster Group is the Newster® Sterilizer 

based on the patented Frictional Heat Treatment technology. 

Newster®machine is a patented technology for the processing of potentially infectious solid waste, 

based on frictional heat treatment (FHT), it is recognised among the technologies listed in the Com-

pendium of Technologies for Treatment/Destruction of Healthcare Waste, UNEP, 2012 p 64-66. 
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NewsterΩǎ solid waste treatment technology responds to the criteria listed in the Stockholm Conven-

tion for the elimination/reduction of POPs ς Persistent organic pollutants.  

 

4.1 The Technology 
 

 
 

Figure 2: Newster® Sterilizer NW Series 

 

The Newster solid waste sterilization cycle is based upon a mechanical demolition (impact and fric-

tion) of the waste inside the vessel. Figure 2 shows the ƳŀŎƘƛƴŜΩǎ components. 

The waste is heated up to 150°C to achieve a microbial inactivation at 6log10 reduction. A rotor fit with 

special blades, regulated by an inverter, operates at high speed inside the vessel. During the cycle, the 

continuous impact and friction of the waste against the rotating blades cause the production of heat. 

After the cycle begins, the temperature starts to rise.  

When the temperature reaches 100 °C, the liquid evaporation starts. Steam is condensed through 

air/water heat exchangers and the condensed water is discharged into the sewage system without 

any biological risks. The air is filtered before being released into the environment in order to avoid any 

hazardous gas emissions: the air passes first through two layers of activated carbon filters and then 

through one HEPA Filter (class retention 99.995%).  

When the liquid has completely evaporated, the temperature increases quickly until it reaches 150 

°C. At this point, the sterilization is completed and the residue is cooled down to 95 °C degrees and 

automatically discharged. Figure 3 shows the sterilization cycle. 
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The entire cycle is controlled by a patented temperature sensor, placed at the bottom of the vessel. 

There is also a second commercial temperature sensor which acts as a safety module. Pressure inside 

the vessel is always negative, meaning that it is lower than the pressure in the environment. This is an 

important difference with the autoclaves. 

Each cycle lasts approximately 30 minutes depending on the liquid content inside the waste to be 

treated. 

 

4.2 Residue characteristics 
 

The inert residue has the following characteristics/advantages:  

 

- High level of dryness: the post-treatment residue has a very low degree of humidity, usually less 
than 15-20%, with a corresponding degree of dryness above 75-80%; 

- Unrecognizable: thanks to the efficient shredding process, the final material is composed by small 
granules that do not allow the recognition of the initial waste; 

- Reduced in volume: the volumetric reduction is around 70-75%. The waste shredding leads to the 

consequently noticeable volume reduction; 

- Reduced in weight: thanks to the evaporation of the liquids contained in the waste, a mass reduc-
tion is observed with an average weight loss of 20-25%; 
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- Sterilized: the guaranteed minimum sterilization level is 6Log10 (99.9999%) according to STAAT 

Level IV thanks to the temperature reached in all the material equal to 150 ° C. Specific study 

demonstrate that the sterile condition is kept at least 28 days after the sterilization process; 

- Odorless: the residual humidity (minimal), does not lead to the emission of malodorous vapors; 

- High-energy content: thanks to the composition of the waste before the treatment and the high 
degree of dehydration achieved during the process, the residue post-treatment has a high calo-
rific value. 
 

The following pictures show the waste before and after the treatment. In particular this example 

shows the treatment of PPE during the current COVID19 epidemic. 

 

 

Figure 3: Waste before the treatment and residue after the treatment 

 

After incubation for 48 hours at 55°C, following bŜǿǎǘŜǊΩǎ specific protocol, the vial did not change 
its violet color, thus demonstrating the effectiveness of sterilisation. 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Sterilization cycle Receipt (on the left) and G. Stearothermophilus vial (on the right) 

 
 




