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How big is the cross contamination problem? 
• Coronavirus-Pandemi

• Globally, as of 4:36pm CET, 4 November 2022, there have been 630 million confirmed 
cases of COVID-19, including 6,576,088 deaths, reported to WHO. 

• Hospital Associated Illness
• The US Center for Disease Control and Prevention identifies that nearly 1.7 million 

hospitalized patients annually acquire HCAIs while being treated for other health 
issues and that more than 98,000 of these patients (one in 17) die due to HCAIs. 

• Food borne illness
• The World Health Organization (WHO) estimates that the consumption of 

contaminated food results in about 620 million cases of foodborne illness, which are 
responsible for 420.000 deaths every year (WHO, 2020). 

• Indoor Air
• 7 Million of people die from air pollution each year



What coronavirus taught us

• Cross contamination
• Hospital associated infections
• Epidemic
• Pandemic

• Importance of 
• Hand cleaning
• Use of masks
• Disinfectant use and hygienic surfaces

Survival of SARS-CoV-2 and bovine coronavirus 
on common surfaces of living environments

Scientific Reports | (2022) doi.org/10.1038/s41598-022-14552-9



Conventional Disinfectants

• Halogens - Chlorine, hypochlorite 
(Clorox), chloramines, iodine, iodophors, 
Bleach  hypochlorous acid (HOCl)) 

• Alcohols - Ethanol, Isopropanol
• Hydrogen Peroxide and per-acids
• Gases and Aerosols - Ethylene oxide, 

propylene oxide and chlorine dioxide.

• Detergents and soaps - Quaternary ammonium 
compounds (QUATS)

• Phenol (Phenolics) - Lysol, Triclosan: soap 
antibacterial additive

• Chlorhexidine - halogen and phenol compound
• Aldehyde - glutaraldehyde and formaldehyde 
• Organic Acids - Used in foods to inhibit microbial 

growth.

Metal Ions and Metal Oxide - Ag (Silver), Hg (mercury), Cu (copper), Zn (zinc) and derivatives.

Volatile Non Volatile easily washable
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Do we need Self-Disinfecting surfaces?

• Surface cleaning efficiency of the Thirty-six acute care hospitals in the United
States ranging in size from 25 to 721 beds were studied.

• Of 20,646 standardized environmental surfaces (14 types of objects), only
9,910 (48%) were cleaned at baseline (95% confidence interval, 43.4–51.8).

• After implementation of interventions and provision of objective
performance feedback to the environmental services staff, it was determined
that 7,287 (77%) of 9,464 standardized environmental surfaces were cleaned

• The potential development of self-disinfecting surfaces has tremendous
possibilities. Most importantly, the use of such surfaces could minimize the
impact of poor cleaning and disinfecting practices during routine and terminal
room cleaning and disinfection.

Infection Control and Hospital Epidemiology, November 2008, vol. 29, no. 11, p 1035-1041



Why Permanent Antimicrobial Self 
Disinfecting Surfaces?



Introduction: Why Antimicrobial Self 
Disinfecting Surfaces?
• Conventional disinfectants or antimicrobial agents are solids, liquids, or gases of low 

molecular weight compounds - frequent applications needed.
• The problems of residual toxicity of the agents - environmental pollution
• Case in food packaging: Risk of diffusion of the agents into the food
• Case of water treatment: The residues of chlorine can become concentrated in the food 

chain and environment.

• Polymeric agents: Nonvolatile,  chemically stable, and difficult to permeate through 
the skin of a man or animal

• May enhance the efficacy of existing antimicrobial agents
• Minimize the environmental problems
• Controllability



• Less Material
• Nano size,
• High surface area
• Maximum interface

• More Effective Functions
• Multi functional

• Cost Effective

• Good Health and Well Being
• Descent Work and Economic Growth
• Zero Hunger
• Clean Water and Sanitation
• Responsible Consumption and 

Production
• Climate Action

UN SDG GOALS NANO EFFECT

International Association for Soaps, Detergents and maintenance Products priorities 



Antimicrobial Surfaces

• Anti-adhesive surfaces
• Chemical modification
• Physical modification

• Antimicrobial surfaces
• Intrinsically active antimicrobial 

materials
• Loading antimicrobial compounds into 

materials
• By incorporation
• By coating

• Photo-activated surfaces (TiO2)

Colloids and Surfaces B: Biointerfaces 178 (2019) 8–21



Superhydrophobic Antimicrobial Coating



Types of antimicrobial surfaces and coatings
• Polymers that are inherently antimicrobial
• Incorporation of agents directly into polymers/paints as additives
• Immobilization of antimicrobials to polymers by ion or covalent bond
• Coating or adsorbing antimicrobials onto surfaces

HDPE HDPE/1% MB



Incorporation of agents directly into polymers as additives
• Typical example is; Ag, TiO2 anatase, ZnO, CuO substituted zeolites/clays most 

widely used as polymer additives
• These substituted zeolites/clays are incorporated into polymers like 

polyethylene, polypropylene, nylon and butadiene styrene at levels of 1-3%.



Nanoparticles
• The AgNPs of different sizes and concentrations were tested against SARS-CoV-2, it was shown

that nanoparticles of diameter around 10 nm are effective between 1 and 10 ppm, while
cytotoxic effect for cells was observed at concentrations of 20 ppm and above and can directly
bind to viral proteins.

• Cuprous oxide (Cu2O), cupric oxide (CuO), cuprous sulfide (Cu2S) and cupric sulfide (CuS) were
tested as antiviral surfaces against bacteriophages T4 and Qβ., Five viruses of different
biochemical and structural compositions were successfully inactivated by copper (II).

• ZnO materials are able to release Zn 2+ ions and also to absorb UV–Vis light and split the
elements of water, producing different types of reactive oxygen species (ROS) such as
superoxides, hydroxyl radicals, and hydrogen peroxide, which apparently damage lipids, proteins,
carbohydrates and DNA

• Photocatalytic inactivation of virus with titanium based surfaces considers the role of complex
photooxidants, such as the hydroxyl radical (•OH), the superoxide radical (O2•-), and hydrogen
peroxide (H2O2), etc.

• Carbon nanostructures, such as graphene, showed a possible application in the fabrication of
coatings with photothermal effect.



Inherently Antimicrobial Polymers: Chitosan

• Chitosan on the surface of the cell can form a polymer membrane, which prevents 
nutrients from entering the cell. 

• Chitosan of lower MW enters the cell through pervasion. 

• Since chitosan could adsorb the electronegative substance in                                        
the cell and flocculate them, it disturbs the physiological activities of the bacteria 
and kills them



N-Halamine polymers

N-halamineacrylamide monomer capable of stabilizing 31 
wt % of chlorine was described



Coating or adsorbing antimicrobials onto surfaces

S. aureus cell on glass substrate

E. coli cell on glass substrate

non coated glass coated glass

non coated glass coated glass
  
  

 
 

  

 

N1s Scan A

N1s Scan B

minimally 0.45 at.% of alkylated nitrogen 
at a binding energy of around 401.3 eV is 
required 

Langmuir 2018, 34, 4750−4761



Steel is made with Antimic Anti-Bacteria  
powder coating

Antimic EPDM rubber wheel

HDPE HDPE/1% MB HDPE/3% MB HDPE/5% MB

Antimic HDPE Pseudomonas 24h  
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CTP Hygienic Panels
Healthcare buildings
walls and ceiling
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EN 779:2012

EN 1822
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AATCC Test Method 100-2004, Antibacterial Finishes on 
Textile Materials:Assesment of % reduction of Legionella pneumophila



Summary

• Self-disinfecting surfaces could minimize the impact of poor cleaning and
disinfecting practices during routine and terminal room cleaning and
disinfection.

• Self-disinfecting surfaces show clear advantages over the regular surfaces with
traditional cleaning: the state of continuous disinfection and the antimicrobial
activity that permanently eliminates the microorganisms.

• Self-disinfecting surfaces have demonstrated modest killing (log10 ≤ 2
reductions in pathogens).

• Continued research in this area to discover means of reducing the impact of
environmental contamination in the transmission of healthcare-associated
pathogens is clearly warranted.



Thank you for your attention
yusuf.menceloglu@sabanciuniv.edu



ISO 11998 yöntemine göre aşındırılıp JIS 2801:2000 yöntemi ile antimikrobiyal etkinlik 



Sert, pürüzsüz Yüzeylerde kalıcı Antimikrobiyal Aktivite testi  EPA Protokolü # 01-1A

https://continuingeducation.bnpmedia.com/course.php?L=5&C=1083&P=1

Aşındırma ve Reinokülasyon Prosedürü
1- Test organizmasının ilk inokülasyonua

2- Test edilecek biyositin uygulanması 
3- Aşındırma siklusu kuru pamuklu bezle** 
4- Aşındırma siklusu ıslak pamuklu bezle** 
5- Test organizmasının reinokulasyonub

6- Aşındırma siklusu kuru pamuklu bezle* 
7- Aşındırma siklusu ıslak pamuklu bezle** 
...... 
8- Toplam 12 aşındırma ve 5 reinokülasyon 
9- Biyosidal ürün uygulamasından 24 saat 
sonra sanitize edici testinin uygulanması 



EPA #01 testi, Bulgular –S. Aureus and K. pneumoniae



Migrasyona uğramaz
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