
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/343792132

Antimicrobial Materials and Devices for Biomedical Applications

Chapter · August 2020

DOI: 10.2174/9789811425745120060005

CITATIONS

0
READS

73

5 authors, including:

Some of the authors of this publication are also working on these related projects:

smart polymers for biomedical applications View project

Advanced protein-based nanocarriers for chemo and radiotherapeutics View project

Felipe López-Saucedo

Universidad Nacional Autónoma de México

25 PUBLICATIONS   104 CITATIONS   

SEE PROFILE

G. G. Flores-Rojas

Universidad Nacional Autónoma de México

27 PUBLICATIONS   123 CITATIONS   

SEE PROFILE

Gustavo H. C. Varca

University of São Paulo

43 PUBLICATIONS   243 CITATIONS   

SEE PROFILE

Emilio Bucio

Universidad Nacional Autónoma de México

177 PUBLICATIONS   1,883 CITATIONS   

SEE PROFILE

All content following this page was uploaded by G. G. Flores-Rojas on 26 August 2020.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/343792132_Antimicrobial_Materials_and_Devices_for_Biomedical_Applications?enrichId=rgreq-cadf490cd7e055f41776b808e0a3e342-XXX&enrichSource=Y292ZXJQYWdlOzM0Mzc5MjEzMjtBUzo5Mjg1OTc4MjkyMzg3ODRAMTU5ODQwNjM4MzIxNA%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/343792132_Antimicrobial_Materials_and_Devices_for_Biomedical_Applications?enrichId=rgreq-cadf490cd7e055f41776b808e0a3e342-XXX&enrichSource=Y292ZXJQYWdlOzM0Mzc5MjEzMjtBUzo5Mjg1OTc4MjkyMzg3ODRAMTU5ODQwNjM4MzIxNA%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/smart-polymers-for-biomedical-applications?enrichId=rgreq-cadf490cd7e055f41776b808e0a3e342-XXX&enrichSource=Y292ZXJQYWdlOzM0Mzc5MjEzMjtBUzo5Mjg1OTc4MjkyMzg3ODRAMTU5ODQwNjM4MzIxNA%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Advanced-protein-based-nanocarriers-for-chemo-and-radiotherapeutics?enrichId=rgreq-cadf490cd7e055f41776b808e0a3e342-XXX&enrichSource=Y292ZXJQYWdlOzM0Mzc5MjEzMjtBUzo5Mjg1OTc4MjkyMzg3ODRAMTU5ODQwNjM4MzIxNA%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-cadf490cd7e055f41776b808e0a3e342-XXX&enrichSource=Y292ZXJQYWdlOzM0Mzc5MjEzMjtBUzo5Mjg1OTc4MjkyMzg3ODRAMTU5ODQwNjM4MzIxNA%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Felipe-Lopez-Saucedo?enrichId=rgreq-cadf490cd7e055f41776b808e0a3e342-XXX&enrichSource=Y292ZXJQYWdlOzM0Mzc5MjEzMjtBUzo5Mjg1OTc4MjkyMzg3ODRAMTU5ODQwNjM4MzIxNA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Felipe-Lopez-Saucedo?enrichId=rgreq-cadf490cd7e055f41776b808e0a3e342-XXX&enrichSource=Y292ZXJQYWdlOzM0Mzc5MjEzMjtBUzo5Mjg1OTc4MjkyMzg3ODRAMTU5ODQwNjM4MzIxNA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Universidad_Nacional_Autonoma_de_Mexico?enrichId=rgreq-cadf490cd7e055f41776b808e0a3e342-XXX&enrichSource=Y292ZXJQYWdlOzM0Mzc5MjEzMjtBUzo5Mjg1OTc4MjkyMzg3ODRAMTU5ODQwNjM4MzIxNA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Felipe-Lopez-Saucedo?enrichId=rgreq-cadf490cd7e055f41776b808e0a3e342-XXX&enrichSource=Y292ZXJQYWdlOzM0Mzc5MjEzMjtBUzo5Mjg1OTc4MjkyMzg3ODRAMTU5ODQwNjM4MzIxNA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/G-G-Flores-Rojas?enrichId=rgreq-cadf490cd7e055f41776b808e0a3e342-XXX&enrichSource=Y292ZXJQYWdlOzM0Mzc5MjEzMjtBUzo5Mjg1OTc4MjkyMzg3ODRAMTU5ODQwNjM4MzIxNA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/G-G-Flores-Rojas?enrichId=rgreq-cadf490cd7e055f41776b808e0a3e342-XXX&enrichSource=Y292ZXJQYWdlOzM0Mzc5MjEzMjtBUzo5Mjg1OTc4MjkyMzg3ODRAMTU5ODQwNjM4MzIxNA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Universidad_Nacional_Autonoma_de_Mexico?enrichId=rgreq-cadf490cd7e055f41776b808e0a3e342-XXX&enrichSource=Y292ZXJQYWdlOzM0Mzc5MjEzMjtBUzo5Mjg1OTc4MjkyMzg3ODRAMTU5ODQwNjM4MzIxNA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/G-G-Flores-Rojas?enrichId=rgreq-cadf490cd7e055f41776b808e0a3e342-XXX&enrichSource=Y292ZXJQYWdlOzM0Mzc5MjEzMjtBUzo5Mjg1OTc4MjkyMzg3ODRAMTU5ODQwNjM4MzIxNA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Gustavo-Varca?enrichId=rgreq-cadf490cd7e055f41776b808e0a3e342-XXX&enrichSource=Y292ZXJQYWdlOzM0Mzc5MjEzMjtBUzo5Mjg1OTc4MjkyMzg3ODRAMTU5ODQwNjM4MzIxNA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Gustavo-Varca?enrichId=rgreq-cadf490cd7e055f41776b808e0a3e342-XXX&enrichSource=Y292ZXJQYWdlOzM0Mzc5MjEzMjtBUzo5Mjg1OTc4MjkyMzg3ODRAMTU5ODQwNjM4MzIxNA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University-of-Sao-Paulo?enrichId=rgreq-cadf490cd7e055f41776b808e0a3e342-XXX&enrichSource=Y292ZXJQYWdlOzM0Mzc5MjEzMjtBUzo5Mjg1OTc4MjkyMzg3ODRAMTU5ODQwNjM4MzIxNA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Gustavo-Varca?enrichId=rgreq-cadf490cd7e055f41776b808e0a3e342-XXX&enrichSource=Y292ZXJQYWdlOzM0Mzc5MjEzMjtBUzo5Mjg1OTc4MjkyMzg3ODRAMTU5ODQwNjM4MzIxNA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Emilio-Bucio-2?enrichId=rgreq-cadf490cd7e055f41776b808e0a3e342-XXX&enrichSource=Y292ZXJQYWdlOzM0Mzc5MjEzMjtBUzo5Mjg1OTc4MjkyMzg3ODRAMTU5ODQwNjM4MzIxNA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Emilio-Bucio-2?enrichId=rgreq-cadf490cd7e055f41776b808e0a3e342-XXX&enrichSource=Y292ZXJQYWdlOzM0Mzc5MjEzMjtBUzo5Mjg1OTc4MjkyMzg3ODRAMTU5ODQwNjM4MzIxNA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Universidad_Nacional_Autonoma_de_Mexico?enrichId=rgreq-cadf490cd7e055f41776b808e0a3e342-XXX&enrichSource=Y292ZXJQYWdlOzM0Mzc5MjEzMjtBUzo5Mjg1OTc4MjkyMzg3ODRAMTU5ODQwNjM4MzIxNA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Emilio-Bucio-2?enrichId=rgreq-cadf490cd7e055f41776b808e0a3e342-XXX&enrichSource=Y292ZXJQYWdlOzM0Mzc5MjEzMjtBUzo5Mjg1OTc4MjkyMzg3ODRAMTU5ODQwNjM4MzIxNA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/G-G-Flores-Rojas?enrichId=rgreq-cadf490cd7e055f41776b808e0a3e342-XXX&enrichSource=Y292ZXJQYWdlOzM0Mzc5MjEzMjtBUzo5Mjg1OTc4MjkyMzg3ODRAMTU5ODQwNjM4MzIxNA%3D%3D&el=1_x_10&_esc=publicationCoverPdf


78 Frontiers in Clinical Drug Research - Anti-Infectives, 2020, Vol. 6, 78-126

CHAPTER 3

Antimicrobial  Materials  and  Devices  for
Biomedical Applications
Felipe  López-Saucedo1,  Guadalupe  G.  Flores-Rojas1,*,  Justine  P.  R.  O.
Varca2, Gustavo H.C. Varca2 and Emilio Bucio1,*

1  Departamento  de  Química  de  Radiaciones  y  Radioquímica,  Instituto  de  Ciencias  Nucleares,
Universidad  Nacional  Autónoma  de  México,  Circuito  Exterior,  Ciudad  Universitaria,  Mexico
City04510, Mexico
2 Instituto de Pesquisas Energéticas e Nucleares - IPEN-CNEN/SP, São Paulo, Brazil

Abstract:  Bioaccumulation  in  sanitary  devices,  caused  by  opportunistic  pathogens,
intervenes negatively in the recovery of a patient since these are able to provoke a mild
or  life-threatening  infection.  Thus,  surfaces  of  certain  materials  such  as  gauzes,
catheters, sutures, etc., which are adjacent or directly exposed to a healing zone, are
prone  to  become  sites  for  the  growth,  proliferation,  and  spread  of  pathogenic
microorganisms. Although in surgical or healing processes, sterile materials are usually
applied,  the  time  of  contact  with  biological  interfaces  is  long  enough  to  make  the
sterilization but not enough to control and prevent an infection since pathogens abound
in the surroundings. Air, water, and soil can be potential vectors, without considering
those factors related to iatrogenesis  that  also play a role in the opportunities for  the
patient's  recovery.  Within  this  context,  engineered  materials  are  currently  being
developed  and  explored  towards  devices  and  biomaterials  with  improved  design,
performance, duration, biocompatibility aiming to be safer for the user.  The surface
functionalization of materials with antimicrobial agents is a highlighted alternative to
overcome this issue. This chapter addresses current antimicrobial materials, as well as
strategies for obtaining antimicrobial surfaces and coating as well as their properties. In
addition, the safety assessment of biomedical applications and international standards
are discussed.

Keywords:  Antimicrobial  agents,  Antimicrobial  surfaces,  Advanced  materials,
Biomedical  devices,  Biological  evaluation,  Bioactive  molecules,  Coatings,
International  standards,  Safety  assessment,  Surface  functionalization.
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