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photo reaction and oxidative
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World Science Day for Peace and Development
10 November

-Strengthen public awareness on the role of science for peaceful and
sustainable societies;

-Promote national and international solidarity for shared science between
countries;

-Renew national and international commitment for the use of science for the
benefit of societies;

-Draw attention to the challenges faced by science and raising support for
the scientific Endeavour.



https://www.un.org/en/events/scienceday/index.shtml
http://www.un.org/en/

Food waste in the World

1,3 bilhoes de toneladas de alimentos vao para o lixo todo ano

Raizes e
tubérculos;

Carne; 4% 20%

Oleaginosase -
leguminosas;

3% : Frutas e
/ vegetais; 44%
Peixes e frutos /
do mar; 2%



In Brazil, much of the food waste happens during
the handling and logistics of production:

at harvest, the waste is 10%.

During transportation and storage, the figure is
30%.

In commerce and retail, the loss can be as high
as 40%,

while in households 10% goes to waste.




Foodborne Illness Statistics

Each year in U.S., foodborne 1llness causes:
« 48 million gastrointestinal 1llnessecs

« 128,000 hospitalizations

e 3,000 dcaths




orange Beef - E.Coli, Transport and distributic
/ Salmonela, etc

Losses: 36%




FOOD AND
3 AGRICULTURE

MOVING FORWARD ON FOOD
LOSS AND WASTE REDUCTION



WORLD

AUSTRALIA AND NEW ZEALAND

(ENTRAL AND SOUTHERN ASIA

EASTERN AND SOUTH-EASTERN ASIA

LATIN AMERICA AND THE CARIBBEAN

NORTHERN AMERICA AND EUROPE

OCEANIA (EXCLUDING AUSTRALIA AND NEW ZEALAND)

SUB-SAHARAN AFRICA

WESTERN ASIA AND NORTHERN AFRICA

Foodloss% 5 10 15 20



CEREALS AND PULSES

FRUITS AND VEGETABLES

MEAT AND ANIMAL PRODUCTS

ROOTS, TUBERS AND OIL-BEARING CROPS
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PERCENTAGE OF FOOD LOSS
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A LARGE NUMBER OF POPULATION
SOFFER FROM THE ADDITIVES AND
POISONS USED IN FOOD



MICROBIAL CONTROL

3.8% of Global Economy will be lost because of resistant bacteria



Photodynamic
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MANY EXPERIMENTS AND CLINICAL WORK
FROM OUR GROUP

A Financiadora de Estudos e Projetos (FINEP) participa intensamente da maioria dos : V. b,
andelei Salvador Bagnato
projetos apresentados neste livro, apoiando a empresa MMOptics. B \atalia Mayumi Ina%a L]
)

g Kate Cristina Blanco
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Equipamentos Opto-Eletrdnicos

A Industria Farmacéutica PDT Pharma LTDA. também viabilizou grande parte destes projetos,

oferecendo os insumos farmacéuticos (curcumina, ALA e MAL) a preco de custo e mantendo
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contato direto com os pesquisadores ¢ os responsiveis clinicos participantes destes estudos,

POT Pharma
<|‘ “])

O IFSC-USP agradece os apoios dos 6rgios de financiamento FAPESP
(Centro de Pesquisas em Optica e Fotonica - CEPOF), CAPES ¢ CNPq, garantindo a

qualidade das produgdes cientificas compativeis com o nivel destes projetos

A Fapesp ©CEPOF
ACNPq . Controle Microbioldgico
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oxigénio que sao destruidores.
Entdo, as células morrem

h°‘°n|°’ Porfirina

porfirina ativada passa essa energia ativada

Photodynamic Therapy, Microbial control, Photodiagnostics
Phototherapy and Optics applied to Agriculture and Environment

Cells - Experimental models >  Clinics

7

From principles to instrumentation and clinical



MICROORGANISMO
CONTROL g abscess Viral keratiis

Acne vulgaris Endodontics
: Periodontitis
Rosacea
Respiratory papillomatosis
Plyriasis versicolor —

H. Pylori infection
Molluscum contagiosum A
{ Condyloma acuminata
M. marinum infection 4'\
Epidermodysplasia verruciformis
Genital herpes
Tinea cruris

Verruca vulgaris Infected non-healing ulcer

Tinea pedis
P Onychomycosis

Picture : M. Hamblin and collab.
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Photodynamic Therapy and blood cleaning
Physical
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DECONTAMINATION OF
ORGANS FOR
TRANSPLANTATION
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Presently doing experiments with liver
and kidney ( animal models) in Brazil




Fever and symptoms after 24 hours

Presence

%




Next step

e |CG nebulization




CIRCULATING LIQUID PHOTO ACTION
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EXAMPLES DECONTAMINATION OF ORGANS FOR
TRANSPLANTATION
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Broccolis decontamination using water
recirculation and UV ( México)
50 liters of water/broccoli
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Defining as the probability of destroying one microorganism per unit of time}~
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UV IN FISH
FARMS




Contamination levels of different types of meat
(regular fresh meet places )
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Ozone

Gaseous ozone or in solution system

Concentration:
13 —-15 ppm
&
Exposure time:

1-10-30 min




Photonic and oxidative decontamination of food

Ozone + UVC
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Refrigeration cycles and gaseous ozone treatment in beef with
different microbial species contamination
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Ozone treatment cycles
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UV IN FOOD PROCESSING




Results of the UVC system for beef with different microbial
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Results of the UVC system for chicken with different microbial
species contamination

Chicken
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1.6 log reduction
(10 min)



Results of the UVC system for pork with different microbial
species contamination

Pork
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Ozonio in gas or
solution

Ozone sensor

Fonte de Oxigénio: Industrial 99,5% Pureza




Prova de conceito/ Superficie inerte
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Photodynamic action

i

Before irradiation After irradiation



Results of PDI for beef, chicken and fish with
Salmonella spp. contamination
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Log (CFU/mL)

Results of PDI for beef, chicken and pork with
S. aureus contamination
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Log (CFU/mL)

Results of PDI for apple with
S. aureus contamination
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Ozone solution = in the fields and in the factory
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PHOTODYNAMIC ACTION IN FRUTS AND VEGETABLES -
LONGER LIFE
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- Control INlumination
each 3 days

Consantl illuminated
average size

Constantly illuminated
the biggest embryo
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FULL ARTICLE

Photostimulation effects on chicken egg development:
Perspectives on human newborn treatment
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