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https://courses.lumenlearning.com/microbiology/chapter/types-of-microorganisms/

Microrganismos e células – comparação dos tamanhos



Controle microbiano por UVC – diferentes MOs

TP Coohill and JL Sagripanti. Photochem Photobiol 84 (2008)





https://visual-science.com/projects/sars-cov-2/animation/

Coronavírus
RNA fita simples (26 a 32 kb)
~ 120 nm

Estrutura do SARS-Cov-2



Ação germicida da radiação UVC - vírus

E254nm = 4.88 eV

Energia de dissociação
N-H = 3,2 eV
C-C = 3,6-3,9 eV
C-H = 3,5 eV

X-H em aa (intervalo): 3,32 a 5,49 eV

BN Moore and RR Julian. Phys Chem Chem Phys 14 (2012)

T Dai et al. Exp Rev (2012)



Dano da radiação UVC em RNA-vírus envelopados

https://www.sciencemag.org/news/2017/04/new-

report-halves-number-people-infected-hepatitis-c-

worldwide

Vírus da Hepatite C

Flavivírus

55 a 65 nm

RNA fita simples (9,6 kb)
Danos induzidos no RNA

- Oxidação, clorinação, nitração e alquilação

- Fotoprodutos - EROs



Inativação do vírus de hepatite C em 
perfusato de órgãos para 

transplante
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Solid organ transplants data (Global Observatory on
Donation and Transplantation)

146 840 transplants reported in 2018





6 475 lung transplants reported in 2018

6% increase vs 2017



In the US,  1000 patients die yearly while waiting for heart or lung transplantation.

Direct-acting antivirals (DAAs) for HCV treatment “has raised the possibility of substantially 
increasing the donor organ pool by enabling the transplantation of hearts and lungs from 
HCV-infected donors into recipients who do not have HCV infection.”

“In our trial, hearts and lungs from HCV-infected donors were transplanted safely with
excellent graft function at 6 and 12 months,” the authors concluded. “However, longer-term
data are needed to fully define the risk-benefit profile.”

A Wooley et al. New Engl J Med 2019

HCV+ organs for HCV- patients



M Cypel, A Neyrinck, TN Machuca. Intensive Care Med 45 (2019)
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PDT and UVC – lung graft decontamination

ARTICLE

Inactivating hepatitis C virus in donor lungs using
light therapies during normothermic ex vivo lung
perfusion
Marcos Galasso1, Jordan J. Feld2, Yui Watanabe1, Mauricio Pipkin1, Cara Summers1, Aadil Ali1, Robert Qaqish1,
Manyin Chen1, Rafaela V.P. Ribeiro1, Khaled Ramadan1, Layla Pires1, Vanderlei S. Bagnato3, Cristina Kurachi3,
Vera Cherepanov2, Gray Moonen1, Anajara Gazzalle1, Thomas K. Waddell1, Mingyao Liu1, Shaf Keshavjee1,
Brian C. Wilson4, Atul Humar5 & Marcelo Cypel1,5

Availability of organs is a limiting factor for lung transplantation, leading to substantial

mortality rates on the wait list. Use of organs from donors with transmissible viral infections,

such as hepatitis C virus (HCV), would increase organ donation, but these organs are gen-

erally not offered for transplantation due to a high risk of transmission. Here, we develop a

method for treatment of HCV-infected human donor lungs that prevents HCV transmission.

Physical viral clearance in combination with germicidal light-based therapies during nor-

mothermic ex-vivo Lung Perfusion (EVLP), a method for assessment and treatment of injured

donor lungs, inactivates HCV virus in a short period of time. Such treatment is shown to

be safe using a large animal EVLP-to-lung transplantation model. This strategy of treating

viral infection in a donor organ during preservation could significantly increase the availability

of organs for transplantation and encourages further clinical development.
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PDT and UVC – lung graft decontamination



UVC and Photodynamic Inactivation of S aureus



Câmara de filtragem
Bomba peristáltica

Fonte de irradiação UVC

Membrana com 
poros de 5 µm

Sistema de perfusão com 
módulo de irradiação

Cassete

Delineamento experimental



Crescimento microbiano após dos testes (grupo controle e irradiado)

Yordania Matos Gámez

Controle (sem irradiação) Inativação UVC



Ø Testes usando a câmara para filtragem (esfregaço das colônias de bactérias)

Controle (sem irradiação) Inativação UVC

Yordania Matos Gámez



Quantidade média de UFC/mL do remanescente bacteriano nas membranas

Testes
Media log 10 UFC (UFC/mL)

M1 M 2 M 3

Sem irradiação 3,53 ± 0,07 3,66  ± 0,02 7,10 ± 0,04

Com irradiação 2,9 ± 0,2 3,0 ± 0,1 6,50 ± 0,08

Yordania Matos Gámez


