INTERVENCOES TECNOLOGICAS
PARA MITIGAR A
TRANSMISSAO AEREA DE PATOGENOS
EM AMBIENTES INTERNOS



Self-Determination Theory

N\ /

Human beings have three basic needs:

Competence Autonomy Relatedness
People need to People need to People need to
gain mastery and feel in control of experience a sense
control of their their own life, of bt‘]ﬂnging
own lives & their behaviours and and connection
environment. goals. This is with other people.
- 2 . Jhend e Feeling cared for by
Essential to about choice. achers & 00 carefor

wellness others.

Based on the work of Richard Ryan and Edward Deci.



Extrinsic Intrinsic
Motivation Motivation

Amotivation

External Introjected Identified Integrated Intrinsic

MNon-R lati ;
on-Regulation Regulation Regulation Regulation Regulation Regulation

Impersonal 4 External N Somewhat N ( Somewhat N Internal h ( Internal
Apathy, External External Internal Values fully Pure interest,
no intention demands Compulsion, Consciously assimilated into curiosity,
(going through (reward, contingent self- valued goals self challenge,
\ the motions) Y \ punishment) VAN asteem, guilt VAN VAN ) \_ enjoyment )

( RELATEDNESS \ / COMPETENCE \ /' AUTONOMY \

Enhanced by Enhanced by Enhanced by
* Respect, caring * Optimal challenge + Choice
Basic * Inclusive environment * Positive performance * Explanation / rationale
. * Security feedback * Acknowledgement of
Psychosocial feelings
Needs Undermined by Undermined by Undermined by
* Competition * Excessive challenge * Tangible rewards
« Criticism * Negative performance * Threats, deadlines

K. Cliques, traditions feedback * Imposed goals, control
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Transmission Modes of Respiratory Virus

Key

Respirable Aerosol
< 5um

racice Aaraneanl
( >

< 10um

e Nasopharyngeal

Aerosol
® x 100um
. Fomite
* Contact * Splash and Spray * Inhalation
* Patient to finger » Ballistic drops (> 100 * Inhalable aerosols <
* Fomite to finger um) 100 pm
transfer * Direct hit on eye, * Thoracic aerosols <
or mouth transfer * Respirable aerosols <
5um
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The Elusive Pathway

The Aerobiological Pathway for Transmission of
Communicable Respiratory Disease

Donald K. Milt...

Fomites

Sewage and watq_

Ao\

Upper respu:ilv ory tract [

~ Indirect
| Aerosolization

Direct
Expelled from
infectious host

. byviolent
 expiration

(cough, sneeze)
or simply
exhalation

—

'(‘2' of Infectious

“4 agent from

- environmentally
< contaminated

- sources (fomites,

| I
0.1 1.0 10
Particle size (um)

sewage)

!

B

Physical
Dynamic Decay
particle size
|
| , |, Density
: | (settling
Temperature ' yelocty)
and relative
humidity
Particle
composition
Virus particle's
genetic
vulnerability Ultraviolet
radiation

Decay

Y /
Biologic

C

1
100

NONOUONOOOORORONNNN

:HOOL OF

PUBLIC EIEATANG

SONNONUONNUONNUUNUNANAUNA U AR AR AN NNANNANNANNANANNNN

Roy C and Milton DK, New Engl ] Med, 2004

\\\\\\




Sinusitis
Pharyngitis

Bronchitis

Laryngitis

YV

Bronchiolitis

Pneumonia

Viruses that infect the upper

Otitis media

respiratory tract

Rhinovirus

Coronavirus
Influenzavirus
Parainfluenzavirus
Respiratory Syncytial virus
Herpesvirus

Adenovirus

Bocavirus

Coxsackivirus

Viruses that infect the lower
respiratory tract

Influenzavirus
Parainfluenzavirus
Respiratory Syncytial virus
Adenovirus

Bocavirus
Metapneumovirus




Gesundheit-ll Human Bioaerosol Collector

Influenza virus in
exhaled breath

Fine Aerosol

« Coarse aerosol (>5 and
< 80 ym)

* Fine aerosol (> 0.05 ym
and <5 um)

* Influenza virus was

cultured from fine
aerosol (~1/min)

* Influenza virus is
present in exhaled |
breath — even without NI
coughing.

SCHOOL OF

L PUBLIC HEALTH J. Yan et al., Proc. Natl. Acad. Sci. U.S.A. 115, 1081-1086 (2018)
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Infectious SARS-CoV-2 in Exhaled Aerosols and Efficacy of Masks During Early Mild Infection
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MTS Saliva Fomite Coarse Coarse Fine Fine
aerosol aerosol aerosol aerosol
+mask +mask

with mask B TRUE B FALSE

Figure 1. Viral RNA shedding in paired with and without face mask samples. Viral RNA measured
during 69 same-day paired sampling events with and without mask from 46 seronegative cases. Samples
with no detected viral RNA were assigned a copy number value of one. Exhaled breath aerosols were
obtained in 30-minute sampling durations. “+mask” = sample collected while wearing a face mask.
MTS = mid-turbinate swab, Fomite = swab of participant’s mobile phone.



Sugestao de Avaliacao do
Risco Ocupacional
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COVID-19

Risk Calculator

Gain an understanding of how to reduce the risk of COVID-19

transmission in indoor environments using affordable control

strategies.
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https://bit.ly/atr-estimator

https://covid-19.forhealth.org/covid-19-
transmission-calculator/


https://bit.ly/atr-estimator

1. ROOMS & PEOPLE Basic @ ) Advanced

RESULTS

Room Size 50 m? i
r English The scenario data you've entered result in the following risk
profile:
Small - Large
— 39% ESTIMATED TRANSMISSION RISK @
Hide factors ~
The flocr area of the room. The height of the room. | | |
=0 9 3s =1% 10% 100%
2 m Bu m
RELATIVE TRANSMISSION CONTRIBUTION @
Time Spent in Room é hour(s) :r'ﬂ"'d Aerosol: 26%
1 hour - 10 hours @ Near-field Aerosol and
Droplet: 51% @
Show factors v @ Fomite and indirect
droplet contact: 24%
e
Activity Type

Sitting/resting @ Moderate activity @ RECALCULATE

Disclaimers and Terms of Use

Intense activity @ | don't know

Show factors +



Minimizing Risk in the Workplace

Using a hierarchy of controls as a response framework,
companies can take a range of actions — weighing

the effectiveness and financial impact of each — to
combat Covid-19 in their buildings.

§
T PPE  Wear masks
Administrative ~ Dedensify workspaces,
- controls institute social distancing
. Engineering Healthy
Y controls in spaces buildings
=
Substitution . Workers in
of activities \ critical jobs return
v Work-from-
T home policies
=
High < > High
Effectiveness

Note: “PPE" stands for personal protective equipment.
Source: Joseph Allen and John Macomber THBR



1 - Local
1.1 — Ambiente Interno
1.2 — Ambiente Externo

2 — Mascara
2.1 — Conforto
2.2 —Vedacao

2.3 — Capacidade de Filtragem

3 — Tipo de atividade/evento/comportamento
3.1 — Repouso (menor geracao de aerossois)
3.2 — Cantar/Gritar/Tossir/Espirrar (maior geracao de aerossois)



4 — Variaveis ambientais (Lei Federal 13.589/18 — ANVISA RE-9)
4.1 — Temperatura (Acima de 23° C)

4.2 — Umidade Relativa (Entre 40 - 60%)

4.3 — Renovacao do Ar / Filtragem

5 — Tempo de Exposicao
5.1 — Os aerossois infectados podem permanecer no ambiente,
mesmo apos as pessoas sairem da sala.

6 — Quantidade de pessoas
6.1 — Avaliacao do Risco (Volume da sala e variaveis acima descritas)



7 — Risco Ocupacional (Engenharia de Seguranca)

7.1 — Ajustar a quantidade de pessoas por sala e tempo de
permanéncia (maximo sugerido)

7.2 — Ajustar o tempo sugerido de intervalo

Sala X
Ocupacdo: 25 pessoas (maximo)
Duracédo: 30 minutos (maximo)
Intervalo: 15 minutos



Mapa de Risco

por Sala N ENE
COVID-19

50 minutos
Tempo de Exposicao
Maximo

17 Pessoas

Quantidade
Maxima

15 minutos
Intervalo entre

Atividades



Sugestao de Sensor de Material Particulado em Suspensao no AR

Fabricante: Sensirion
Modelo: SPS 30

In Stock: 1,222

Large Image
Stock: 1,222 Can Ship Immediately

On Order: 1,960 Expected 9/20/2021
3.640 View Expected Dates «

Factory Lead-Time: 20 Weeks @

Minimum: 1 Multiples: 1

Enter Quantity:
Ly

Pricing (USD)

Qty. Unit Price Ext. Price

mages are for reference only

1 45 84 $45.84 See Product Specifications

10 B41.48 $414.80



DataViewer
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Sugestao de Filtro de Material Particulado
Ar condicionado SPLIT (Mercado Livre)

3 vendidos

Filtro 3m Para Ar Condicio- O
nado Split #hb004556500

RS 32¢

em 6x R$ 5* sem juros

Ver os meios de pagamento

Filtro para
Ar Condicionado

de alta performance para sphts,

Ar muito mais
limpo para voce ;
e sua familia SEREEA Gh Envio para todo o pais

Salba 0s prazos de entrega € as rormas de

envio

Calcular o prazo de entrega

Estoque disponivel

Quantidade: 1 unidade v (39 disponivei...

> 2. . as% N
2 Yoad & Comprar agora
CONTEM 2 UNIDADES DE 21cm x 33cm )



Corsi-Rosenthal Cube

Maintained bya Philip Neustrom 32

The Corsi-Rosenthal Cube (sometimes called a Comparetto Cube) is an
inexpensive, do-it-yourself air cleaner that can be easily constructed out of a
box fan and MERV-13 furnace filters. The Corsi-Rosenthal Cube can give
whole-room air cleaning performance comparable to commercial HEPA air

cleaners that are 10x or more the cost. Total cost is around $100USD

($130CAD).

Construction guide

Filter brands to potentially avoid
Variations

History

See also

Mews / media stories

Construction guide

# Edit

Figure 1. A Corsi-Rosenthal Cube. This cube was
constructed with 4 MERV-13 filters and features a

cardboard bottom.



——b

Figure 2. A visual guide to constructing a Corsi-
Rosenthal cube with a box fan and MERV filters
with a top fan configuration. Air is pulled into
filters (red arrows) and blows out of fan (green
arrows). Photo by CC-BY al.hu.

Figure 3. A visual guide to constructing a Corsi-
Rosenthal cube with a box fan and MERV filters
with a side fan configuration. Photo by CC-BY
al.hu.



Sugestao de Sensor de Temperatura, Umidade e CO2

Aranet4 Home: Monitor de qualidade do ar interno sem fio para

BRL 1.474,38
casa, escritorio ou escola [CO2, temperatura, umidade e mais] + BRL 1.439,21 Depésito de
, = - = = [l = t d 1 t 3 1
Portatil, alimentado por bateria, tela de tinta eletronica, s 8 Ipartacan @ svie
para Brasil Detalhes ~

aplicativo para configuracao e historico de dados =

. x
Marca: SAF Envio e Detalhes da Taxa ‘_|
W% %Yr v 57 classificacdes | 10 perguntas respondidas

De: BREI-5098-67 Preco BRL 1.474,38
> Por: BRL 1.474,38 + BRL 1.439,21 Depésito de taxas de importacdo e envio para Brasil Enw_:l .r."xrnachnGlobal + BRL72,24
Detalhes Deposito estimado para + BRL 1.366,57
Vocé economiza: BRL 124,29 (8%) imposto sobre a |mpo.|'taga|:|
de produtos estrangeiros
Outros precos estdo disponiveis em mais opcdes de compra, com ofertas que podem ndo ser elegiveis para o
. Amiaaon Primie. Total BRL 2.913,60

+ Monitora precisamente a qualidade do ar interno — CO2, temperatura, umidade relativa e pressao W TaisaLau seyura

atmosférica em tempo real.

* Avisos visuais e sonoros quando a concentracdo de CO2 fica muito alta.

* O visor E-Ink com eficiéncia energética garante vida til da bateria superlonga para este dispositivo sem fios
(ate 2 anos) [ Incluir recibo de presenta

* Aplicativo para smartphone para visualizacdo de dados histéricos (suporta iPhone e iPad com i05 12 ou para facilitar a devolucio
posterior, dispositivos Android com Nougat 7.0 ou posterior, compativel com Bluetooth 4.1 ou posterior).

* Usa tecnologia de sensor infravermelho nao dispersivo (NDIR) para as medidas mais precisas de CO2.

Enviado por Amazon

Vendido por ARANET USA

Adicionar a Lista




‘ (— DIY OCTOPUS !'L
‘ \ “ 8 5000

a®

we continuously build new stock ... thanks for all your interest!

CO2 Monitor aka Ampel - DIY Octopus based CO2 sensing/alerting kit

$85.00

On A Break

Sign up and we'll send a reminder when the
seller returns!

Email™

3 Join our mailing list and stay updated about
9 y up
pioneering hardware and Tindie community

activities.
Get Reminder
About Seller

Fab-Lab.eu

© Stuttgart, BW. Germany

Sensor de CO2,
Temperatura e
Umidade

Relativa (Monte
VOCeé mesmo)



Sugestao de Desinfeccao de AR via UV-C

Luminaria Germicida Uv-c VY,
Lampada Uvc Esterilizador
Philips

\ =% 1199

em 12x R$ 99% sem juros

\er os meios de pagamento

29 Chegara gratis amanha & FULL

/‘I . Ver mais formas de entrega
|

Cor Da Base: Prata

o

o
g
3

PHiLIpg Cor Do Abajur: Prata

Vendido por ABASTECE COMPONENTES
MercadoLider 6.354 vendas



Intervencao de Baixo Custo para
Escolas e Universidades



UVC Lamp
254 nm

RISCO DE TRANSMISSAO AEREA (RTA)

COVID-19

ACOES PARA DIMINUIR O RTA

Do i W
[® L)) o/

REMOVACAODOAR  TEMPENATURA  UMIDADE RELATIVA
ACIMADE 3 ACH ACHMADE 2Y C ENTRE 40% ¢ £0%

COMBATENDO A PANDEMIA
COM CIENCIA E TECNOLOGIA

SIRIUS

RISCO DE TRANSMISSAO AEREA (RTA)

CoviID-19

ACOES PARA DIMINUIR O RTA

2§ 0

RENOVAGCAO DO AR TEMPERATURA  UMIDADE RELATIVA
ACIMADE 3ACH ACIMADE 23°C ENTRE 40% e 60%




-

Sz 8

Movo | 2001 vendidos

Osram - Lamp + Reator + Q
Soq. Puritec 15w Uv-c
Germicida

* % % % & 55 opinides

LR S e el 187 em lluminagdo para Aquarnos

R$ 135%°

em 12x R$ 12°°

Ver os meios de pagamento

=4 Chegara gratis amanha domingo
& FuLL
Somente para SP capital e regities da Grande
sP
Comprando dentro das proximas 6 h 2 min
Beneficio Mercado Pontos

Ver mais formas de entrega

B Retire gratis a partir de segunda-feira
em uma agéncia Mercado Livre
Beneficio Mercado Pontos
Ver no mapa

Estoque disponivel



RISCO DE TRANSMISSAO AEREA (RTA)

COVID-19

ACOES PARA DIMINUIR O RTA

RENOVACAO DO AR TEMPERATURA UMIDADE RELATIVA
4 £ [ RE

COMBATENDO A PANDEMIA
COM CIENCIA ETECNOLOGIA




COMBATENDO A PANDEMIA
COM CIENCIA E TECNOLOG]

W

MANUSE AR com CUIbAbG

13:25 W @

Aranet4 039CF

Ox
24

Q" 92%m

1

MONITORAMENTO
Risco de Transmissio Aérea (|

COVID- 19

ACOES PARA DIMINUIR O RTA

o) e
S ] £
> 8

DO AR
60%

W‘Ch
ABAIXO OF g
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e L ~ MONITORAMENTO
Risco de Transmissio Aérea (RTA)
Osram - Lamp + Reator + Q et
Soq. Puritec 15w Uv-c
Germicida
* & de &k

:
R$ 135%
em 12x R$ 12*

;;;t. Chegara gratis amanha domingo

& FuLL

6h 2 min

tis a partir de segunda-feira

géncia Mercado Livre
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Concentrag¢ao de CO2 na sala de aula
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°C CO2 e Temperatura opm
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OSPE Air Quality Calculator
http://ospe-calc.herokuapp.com/Air_Changes - Ventilation

Air Changes from Ventilation

Estimate the number of outdoor air changes based on indoor CO2 levels.

Room
Room Volume Volume Unit
200 - + cubic meters -
People
Number Occupants Average Age Activity

20 - + 11to =16 - Sitting tasks, light effort (office work) - Met 1.5 -




co,

Qutdoor CO2 Steady-State Indoor CO2
460 - o+ 610 -
Results

CO2 generated per person

= 0.00509 lps/person

Outdoor airflow per person

0.00509 lps/ person ﬂﬁ
610 ppm—460 ppm

= 33.9 lps/person

Total outdoor airflow

Air changes per hour

33.9 lps/person - 20 people

G7TH.T Ips
3.6 - 200 m?

12.2 ACH

Excellent!

= 678.7 lps
=12.22 ACH




