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Smog-choked Bangkok struggles to improve air
quality

Measures include restrictions on trucks, tighter inspections of factories, possible car ban

MASAYUKI YUDA, Nikkei staff writer
JANUARY 27, 2020 12:35 JST

A thick layer of smog cloaks central Bangkok on Jan. 20. © AP
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PM( Particular matter)

FINE BEACH SAND

Image courtesy of P U S EPR

Particles found in the air, including dust, dirt,
soot, smoke, and liquid droplets.

PM10 (big) particles can stay in the air for
minutes or hours

while PM2.5 (small) particles can stay in the
air for days or weeks

PM10 particles can travel as little as a
hundred yards or as much as 30 miles.

PM?2.5 particles go even farther; many
hundreds of miles.



PM10

1S

* smoke, dirt and dust
from factories, farming, and roads

* mold, spores, and pollen

FROM

 crushing and grinding rocks and soil
e then blown by wind

DIFFER between PM10 and PM2.5

PM2.5

1S

* toxic organic compounds
* heavy metals

FROM

* driving automobiles

* burning plants (brush fires and forest
fires or yard waste)

* smelting (purifying) and processing
metals



Common chemical constituents of PM

* Sulfates, nitrates, ammonium

e Other inorganic ions: ions of sodium, potassium, calcium, magnesium, and chloride.
* Organic and elemental carbon, crustal material, particle-bound water

Metals: cadmium, copper, nickel, vanadium and zinc

* Polycyclic aromatic carbons (PAHSs) --- carcinogens and directly toxic to the cells

* Biological components: allergens, microbial compounds.

WHO. Health effects of particulate matter.
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724 Current evidence of health effects of PM

Respiratory disease mortality
Respiratory disease morbidity
Lung cancer
Pneumonia
Upper and lower respirat
Airway inflammation
Decreased lung function
Decreased lung growth

Insulin resistance
Type 2 diabetes
Type 1 diabetes
Bone metabolism

High blood pressure
Endothelial dysfunction
Increased blood coagulation
Systemic inflammation
Deep venous thrombosis

Stroke

Neurological development
Mental health
Neurodegenerative diseases

Cardiovascular disease mortality
Cardiovascular disease morbidity
Myocardial infarction

Arrhythmia

Congestive heart failure

Changes in heart rate variability
ST-segment depression

Skin ageing

Premature birth

Decreased birthweight
Decreased fetal growth
Intrauterine growth retardation
Decreased sperm quality

Pre-eclampsia

ERJ 2017; 49:1600419
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Potential mechanisms

Metabolic activation

Oxidative stress and damages

Mutagenicity/genotoxicity
Inflammation and immunity disorder

Mechanisms Effects
Metabolic activation Pulmonary diseases

Oxidative stress ’ Cardiovascular diseases
PM2.5 Il’l Genotoxicity I Diabetes mellitus

Inflammation Adverse birth outcomes
others... others...

Shaolong Feng et al: Ecotoxic and Envir Safety 128 (2016) 67-74.



Exposure to PMs

O e, ° PM,,
VOC PAH

5 e l enicity— Lung

Thaimi7? up‘d” idati

neoreazed

r
Susceptibility

Neutrophil
infiltration

Smooth muscle

== uTetal

Principal route of
damage on
human
respiratory
system after
PM2.5 exposure

PM: particulate matter;

VOC: volatile organic compounds;

PAH: polycyclic aromatic hydrocarbon;

ERK: extracellular regulated protein kinases;
MAPK: mitogen-activated protein kinase;
STAT-1: signal

transducers and activators of transcription-1;

Chronic Diseases and Translational Medicine 4 (2018) 176e186




PM2.5 & Health effects

Well documented health effects from both short term (hours, days)
and long term (months, years) exposure

* Respiratory and cardiovascular morbidity
* Aggravation of asthma, respiratory symptoms and an increase in hospital admissions

* Mortality from cardiovascular and respiratory diseases and from lung
cancer.

* Long-term exposure is associated with an increase in the long-
term risk of cardiopulmonary mortality by 6-13% per 10 mcg/m?3 of
PM2.5

WHO. Health effects of particulate matter.
Shaolong Feng et al: Ecotoxic and Envir Safety 128 (2016) 67-74.




Cardiovascular effect of PM2.5

Acute
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Sub-acute e
Chromic

“Systemic ANS imbalance

spill-over’
TSNS / ¥PSNS

PM or constituents
in the circulation \

UFP, soluble metals

Organic compounds Systemic Oxidative Stress and Inflammation
Cellular inflammatory response (t activated WBCs, platelets, MPQO)
t Cytokine expression/levels (t IL-1B, IL-6, TNF-a) Vasculature
? t ET, histamine, cell microparticles, oxidized lipids; 4 anti-oxidants Vasoconstriction
Vasculatur_a Endothelial dysfunction
Vasoocn_etrlcﬂon . l Neural-mediated ROS
Endothelial dysfunction ' Acute phase response +BP
PM-mediated ROS t Adipokines - + Clotting factors
+BP {PAI-1, Resistin) . Fibrinogen, CRP Blood
7 Atherosclerosis Y ) t Platelet aggregation
Activated or Actiisted oc
Blood Inflamed fat ittamad eer Heart
7 t Platelet aggregation Direct actions + HRV
Vasculature ial cell dy ionfvasoconstriction, tROS t Heart rate

t Arrhythmia potential

b i ion/plaque vulnerability
+ Thrombogenecity (e.g. tissue factor)
Metabolism Insulin resistance, dyslipidemia, impaired HDL function
Blood + Coagulation, thrombosis; + fibrinolysis (e.g. PAI-1)

Ambient PM

LI/l Pulmonary
Inflammation

Pulmonary
Reflexes

Autonomic Nervous |
System

?gﬁﬁﬁ? Oxidant PR Endothelial Le‘;,fgfe{te'i &
Dysfunction s
Repolarization Siass Y Activation

Acute Phase

Heart Rate Atherosclerosis Response &
Rhythm Progression and Colfg”l'a:'on
Plaque Instability e

5‘ Plague Rupture'H IThmmbosis [

Arrhythmia Myocardial Infarction



Biological Pathways Whereby PM2.5
Promotes Cardiovascular Events

eNOS
Uncoupling

" {NADPH Oxidase ==
+MI\.'IP—2 -
MMP-9

{Superoxide + 1 Nitric Oxide

{ Peroynitrite
: NF-kB

{ROS and RNS B} Smooth Muscle | Low Grade Inflammation
" Proliferation ~

Rajagopalan, 5. et al. J Am Coll Cardiol. 2018;72(17):2054-70.



PM2.5 & Health effects

* Higher incidence of respiratory diseases, in particular pneumonia

* Increased morbidity of asthma, influenza and acute respiratory tract
infection

* Prone to secondary infection after inhale smoke
» damage/loss function of tracheal cilia, declined immune defense.

Yu-Fei Sing et al. J Thorac Dis 2016,8(1):E69-74



R Systemic inflammation of PM2.5 at bronchioles

OXIDATIVE STRESS DIRECT EFFECTS OF INNATE &
ADAPTIVE IMMUNE SYSTEMS

¢ Inhibition of synthesis of interferon gamma
# Alteration of Th1 and Th2 leukocyte populations

« Lipid peroxidation, depletion of antioxidants, activation of
pro-inflammatory signaling

* Elevation of C-reactive protein, fibrinogen, circulating
leukocytes, platelets, and plasma viscosity

* Activation of leukocytes, adhesion proteins
proteins, and many cytokines

* Alterations ofendothellalfu _tion
mediators

Chest 2019,;155(2):409-16

GENETIC REGULATION QF
INFLAMMATION

* Through pathways, such as glutathione synthesis

* Through mediators, such as toll-like receptor 4, tumor
necrosis factor-a, transforming growth factor-g, and
others

EPIGENETIC REGUWION OF
PHYSIOLOGY & SUSCEPTIBILITY

¢ Micro-RNA and other RNA regulate gene expression

¢ DNA methylation, histone acetylation, micro-RNA and
other RNA expression




Pulmonary inflammation = emphysematous-like change
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PM?2.5 increase risk of COPD development

T 5 ug/m® of PM,, T HR 1.08 (1.04 — 1.11)

359

3.0

25+

1.0+

05

for COPD development

= Hazard ratio
95%Cl

T
10

0 30
PM; (ug/m)

T
50

(c) coPD
B Schikowski et al. (2014) ® UK Biobank results

PM, ]
(per 5 pg/m?)

PM,, B
(per 10 pg/m?) p——_—

PMCUIF‘.
(per 5 pg/m?) =

NO, "
(per 10 pg/m?) g
I T T T 1
0.75 1 1.25 15 1.75

Odds Ratio

Lancet Planet Health 2018; 2: e114-25
Eur Respir J 2019; 25:54




R Lung function decreased with exposure to PM2.5 W=

¢ 285,046 participants

1 5 ug/m? of PM,, ® 590,278 observations
A B ® 2011 - 2014

—— Estimated % difference
95%Cl
o _.’."\.\.\.. A e _‘;‘ ///"\\\ [ ] Mean PMZ_S - 26_74:7_76 pg,ma
g 2 ‘\ § ; \
8 3 \ FVC1.18% : + \  FEV, 1.46%
gi -4 M £ 5 \\,‘_
-5 ~ = <6 7-\'\_
& \‘\\_ 71 \‘\
\\‘\\ -8 \\
C D
. /| & MMEF 1.65%¢ .., A\ FEV,/FVC0.21%
% ] I\\ %4-4— \\_
£ £ s
% 08 \\\‘
e -~ \\\‘\\
20 30 4 5‘0 20 3 5‘0
M, (pg/m) PM, , (g/m)

Lancet Planet Health 2018; 2: e114-25



Lung cancer and PM2.5
in never and former-smoker

Smoking status

Never 1.18(1.00, 1.39) 0.0% (0.928)

Former 1.44 (1.04, 2.01) 66.3% (0.031)

Current 1.06 (0.97, 1.15) 0.0% (0.544) p=0.197
Confounder adjustment

Smoking status 1.10(1.04,1.17) 61.4% (0.004)
Exposure and cutcome RA (95% Cl) n
PM; 5

Adenocarcinoma 1.40(1.07, 1.83) 2,339

Squamous cell carcinoma 1.11(0.72,1.72) 1523
PM,g

Adenccarcinoma

Squamous cell carcinoma

1.29(1.02, 1.63)

965

Environ Health Perspect 2014; 122:906-11




PM2.5 & Health effects

* Induction/exacerbation of DM
* Promote development of DM

* Inducing insulin resistance, visceral adipose inflammation, brown

adipose mitochondrial adipose changes and hepatic endoplasmic
reticulum stress.

Shaolong Feng et al: Ecotoxic and Envir Safety 128 (2016) 67-74.



.7@ Particulate Matter Air Pollution and the Risk of
Incident CKD and Progression to ESRD

Incident Incident
A B
130 GFR 1.50 CKD
15 15
° °
;: 0 % @ 0 §
i 3 Y ° 9]
q o N &
£ T
5 5 Every inc 10-ug/m3
HR; -
1.21 (1.14 to 1.29)
0 0
5 e i o % oA 35 o 1.27 (1.17 to 1.38)
PM 2.5 (ug/m?) PM 2.5 (ug/m?) 1.28 (1.18 to 1.39)
- D ESRD  126;(117t01.35)

GFR decline 1.50

Hazard Ratio
Percent

Hazard Ratio
Percent

J Am Soc Nephrol 2018;29:218030

PM 2.5 (ug/m?)



PM?2.5 and kidney damage

Environment International 121 (2018) 635-642

Contents lists available at ScienceDirect

Environment International

journal homepage: www.elsevier.com/locate/envint

Kidney damage induced by sub-chronic fine particulate matter exposure )
Check for
Ivdn Tavera Busso™™", Ana Carolina Mateos”, Luis Isaias Juncos”, Norma Canals, e
Hebe Alejandra Carreras”

 Instituto Multidisciplinario de Biologia Vegetal (IMBIV), CONICET, Departamento de Quimica, Facultad de Ciencias Exactas, Fisicas y Naturales, Universidad Nacional
de Cérdoba, Cérdoba, Argentina

" Fundacién J. Robert Cade, Cérdoba, Argentina

€ Instituto Oulton, Cérdoba, Argentina




Toxicology and Applied Pharmacology 281 (2014) 211-220



PM2.5 & Health effects

 Susceptible groups
* preexisting lung or heart disease

* Elderly people
e Children

» Affects lung development in children

* Reversible deficits in lung function
e Chronically reduced lung growth rate
* Deficit in long-term function.

* No evidence of safe level of exposure or a threshold below which no
adverse health effects occur.

WHO. Health effects of particulate matter.



Aungkulanon et al. International Journal for Equity in Health (2016) 15:190
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R AQl in northern Thailand has been reaching
hazardous level for decade

Chiang Mai AQI: Chiang Mai Real-tin < W

e Hazardous

Updated on Saturday 10:00
Temp.: 30°C

Current Fast 48 hours data Max
PMZ.5 A0l 325 -" f"' o1 gk ." ) ik "-"
PM10 0 189 I —
0350 15 el *
NOZ MO 20 ittt
0240 3 i il
co 0
Temp. 30 ,H‘ o ulllh h‘u = ol | 4
Pressure 1015 1016
Humidity 33 |3 i il 10
Wind 1 1

Rain



7%

Polluted air & Eyes

* Minimal or no symptoms

* Chronic discomfort and irritation (itching, stinging, sensation of foreign
body, irritating conjunctivitis, worsening of allergic symptoms or

 Keratitis (inflammation of the cornea) — not immediate reaction
* Dry eye

 Air pollutants — Sulphur dioxide, nitrous oxide, carbon monoxide and other
chemical gases = chemical conjuctivitis

* Greater risk in children, those aged between 20-40 yo, people who wear
contact lenses
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Cigarette smoking & PM2.5

* WRQULYT 1 19w M WAANaNENIsaIniAmaLwin PM2.5
AUt 22 Tulpsniusagnuisniues wuanaguiadat 10 Nousady

eauwindu PM2.5 D4 220 uan./au.u.

P = 22

per day ng,/ m* PM2.5°

http://berkeleyearth.org/air-pollution-and-cigarette-equivalence/




Second hand smoking & PM2.5

* Smoking-permited venue PM2.5 concentration was 342 mcg/m3
* Smoke-free venue PM2.5 concentration was 6 mcg/m3

Lebanon, 28 public venues in 6 cities.

Georges Saade et al. Indoor secondhand tobacco smoke emission levels in six Lebanese cities
Tobacco Control 2010;19:138-42



Product

72& Disposable c-cigarette

= : )

Rechargeable c-cigarctte

e Generation of
e-cigarettes

Pen-style, medium-sized rechargeable c-cigarctte

.

Tank-style, large-sized rechargeable c-cigarctte
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Smart watch

@ vape_item

0!

% \ ‘ b
asé%gsj‘“

®QYV N
gnle 120 Ay

vape_item waau)#n1 1990 um_#guaile gale
willaununuualidaray wianguuien 30 ml 2350 un
A (v vlpsuzaz)







I ST 2017.11.30 3

iIQOS device and its special features

Newest generation of

e-cigarette (hybrid)

Charger

- Used to recharge the

'\\‘ .
“Holder” after each use - Tobacco Stick

- The “Holder” may be

recharge =20 times
Holder

- A blade heats tobacco product at
330°C (electronically controlled)

- After switching on:
6 minutes or 14 puffs

Smith et i, / Regulatory Toxicology and Pharmacology 81 {2016)
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E-cigarette
Liquid Taste

uw'm w3l fsadng o

ﬂ C r*’ﬁ"/

Ch‘-‘"’Y Lemon Mandarin Chocolate Apple
Coffee Grape Strawberr Banana Tol)acco
Melon Coconun

Ginseng Vanilla = Green tea

Juicy peach Jasmine Mint Pineapple

K ashthailand
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1250+
Puffs!

1250+
Puffs!




Wheel

E-liquid
Flavor Wheel

EnJ.Z. Krisaemann af al.

Nicotine & Tobacco Research, Volume 21, Issue 10, October 2019
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ELECTRONIC CIGARETTE FLUID:
MAIN INGREDIENTS

not be used as a substitute for your own
* Humectant(s): propylene physician's advice ‘

glycol (or glycerin) for ™ mﬁ r—— ;

vapor production.

TR

Flavorings (tobacco,
menthol, coffee, chocolate,
cinnamon, vanilla, etc.)

Nicotine: varying concentrations

* 0-24 mg/mLin
cartridges/cartomizers

* Up to 100 mg/mL in refill fluids




AEROSOL COMPOSITION

Propylene glycol
glycerin
Flavorings (many)
Nicotine

NNN

NNK

NAB

NAT
Ethylbenzene
Benzene

P.m, xylene
Toluene
Acetaldehyde
Formaldehyde
Naphthalene
Styrene

Benzo(b)fluoranthene

Chlorobenzene
Crotonaldehyde
Propionaldehyde
Benzaldehyde
Valeric acid
Hexanal

Fluorine
Anthracene
Pyrene
Acenaphthylene
Acenapthene
Fluoranthene
Benz(a)anthracene
Chrysene
Retene

Benzo(a)pyrene

Benzo(ghi)perylene
Acetone
Acrolein
Silver
Nickel

Tin
Sodium
Strontium
Barium
Aluminum
Chromium
Boron
Copper
Selenium

Arsenic

Indeno(1,2,3-cd)pyrene

Cadmium
Silicon
Lithium
Lead
Magnesium
Manganese
Potassium
Titanium
Zinc
Zirconium
Calcium
Iron

Sulfur
Vanadium
Cobalt
Rhubidium

Compounds in yellow are from FDA 2012,
Harmful and Potentially Harmful
Substances - Establishedvist




EVALI

 Vaping-associated pulmonary injury (VAPI)
* also known as vaping-associated lung injury (VALI)

* or e-cigarette, or vaping, product use associated lung
injury (EVALI),



Outbreak of Lung Injury Associated with the
Use of E-Cigarette, or Vaping, Products

CDC Aug, 2019
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Bilateral GGO
Subpleural sparing

NEJM Sep 6%, 2019




The NEW ENGLAND JOURNAL of MEDICINE

CORRESPONDENCE

Imaging of Vaping-Associated Lung Disease

- 31eeugtle 19 3e
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NEJM Oct 10, 2019
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E-cigarette
in Convention Hall




E] alamy stock photo

VAPE EXPO/

VAPE FESTIVALS
Around the world




Use of e-cigarettes
in smokefree environments

* Bystanders absorb nicotine when people around them use e-
cigarettes.
* Elevated urine cotinine
* Elevated geometric mean air nicotine concentrations
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Effective number of cigarettes
smoked per day

1 cigarette is equivalent to a PM,.s level of
22pg/m?

Top 25 reported cities worldwide

Kanpur, India
Faridabad, India
Gaya, India

7.82

3

> N B o N

Varanasi, India
Patna, India
Delhi, India

Lucknow, India

* WHO Global Ambient
Air Quality Database

Bamenda, Cameroon
Agra, India

Gurgaon, India
Muzaffarpur, India
Srinagar, India
Peshawar, Pakistan
Rawalpindi, Pakistan
Jaipur, India
Kampala, Uganda
Patiala, India

Jodhpur, India

Narayangonj,
Bangladesh

Baoding, China
Doha, Qatar

8

Ulaanbaatar, Mongolia
Ji'nan, China
Shijiazhuang, China

Karachi, Pakistan
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N95, N99, P95, P9OS

* What are they?
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N95/N99 AIR MASKS

* N95 Air Masks: Masks that come with an
N95 rating can filter up to 95% of the
particulate matter 2.5 micron from the air
you breathe but NOT resistant to oil.

* N99 Air Masks: Can filter up to 99% of the
particulate matter 2.5 from the air. Just like
the N95, they don’t work well against oil-
based pollutants.

From: https.//www.made-in-china.com/

rsy
US $0.34/item purchase 1,000 pieces

{ o o a a a Pl
ﬁlﬂﬁ'?ﬁﬂ: HFLAT. TIYE ‘llu"ll]l!f%,? ﬁ"lﬂ?‘ﬂ??ﬁ?ﬂiiil@“lﬂﬂlnﬁ ﬂm3ﬁ7ﬂ77m@'ﬂlﬂ7ﬁﬁ5
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P95/P99
AIR MASKS

The major difference between P-
rated and N-rated air masks is that
P95/P99 can filter out oil-based

pollutants, while N95/N99 can not.

HUAMINUavAuNAa 1a:Tos:1Hu
a2

*Free Filter
3M 2078

© Suus=fiuuouer
@ 1Buuovdog 100%
© Auludawnmn

»

3M su 7503
e @
2 &

-

®

3M 7500 series 5u 7502 + urunsavgu 2078 P95
Particulate Filter (awitnindaTauadoniin
lasAuaisiail/du uda uaz'laszive suianane
wiauuKunsa)

< ©

Ui 3M LRMSAFETY | uinuiy aunsaluiaanudaasfolunintio i 390 3M LRMSAF

B1,260.00

uu 1

winnnsavain@ 3M P35 (8577)

B325.00
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Surgical mask
(procedure mask, medical mask)

* This three-ply material is made up from a melt-blown material placed
between non-woven fabric.

* The melt-blown material acts as the filter that stops microbes from
entering or exiting the mask.

* Most surgical masks feature pleats or folds. Three pleats are used to
allow the user to expand the mask such that it covers the area from
the nose to the chin




< E

Spunbond Meftblown Spunbond

* BFE (Bacterial Filtration Efficiency) 99% (tested by Nelson lab)




Spunbond

Carbon Meltblown

Spunbond

[



Meltbrown nonwoven filter

Small Particles stopped :
in finer layers S8

Meodia becormes Nner and
finer throughout deptl

Filtration media is made up of many
layers of graded density meltblown




Re What is in d
surgical mask?

Specifically this sort
/of disposable ones

Inner Layer
(Soft fibers)
For comfort fitting

The filter looks like this
under microscope!

\ —

(Nonwoven fibers) Middle Layer

- Decently strong, (Meltblown filter)
water-resistant, Main filtering layer made by forcing melted
usually coloured polymer fibers through tiny holes

Outer Layer




Re Pros and cons of using
different masks

Surgical Mask

- Fluid barrier to capture respiratory
droplets from user

- Fits loosely, easier to breathe in

- Affordable

N95 Mask
- Denser filter to prevent ~95% of
particles sized 0.3 microns and below
- Harder to breathe in (If you find it easy
to breathe in, you are wearing it wrong)
- Technically a respirator

Paper Mask

- Does not contain a filter layer
AKA useless for current situation

- Using this to stop Wuhan Virus is like
trying to stop your mum from beating
you by breaking her cans.




Pitta Mask

- Usually used to filter out pollen and dust

- Not useful at all in our current situation

- You either look super cool or super stupid

- Probably don't wear in HK if you don't
want to get into trouble

Gas Mask

- If you use this one, you guarantee
safe from everything

- Can even stop foxic gas

- A bit like bringing a tank fo a
swordfight if you wear it in this situation

- People might think you are a terrorist..
Or crazy.. Or both.

Facial Mask
0 O - Moisturises your skin
- Makes oppa love you
- Not useful at all against Wuhan Virus

&=
Q - Don't wear this out. Please.
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N95
Children's mask

AliExpress
I
US $11.12 11% OFF|3M 8110S N95

Lﬁﬂuﬂmﬂaaﬁuﬂuaumﬂﬂ%ﬂ...

$40.84% stock
Smarter Shopping, Better Living! Aliexpress.com

* Check website for latest pricing and availability. Images D »
may bie subject-1o:copyright. Learn More : (o9#&n) Unicharm Cho-kaiteki

Mask For Kids,3 $u sndnifnidn...
B150.00 THB*™ In stock

B : 6-16 year okd child mashe (zo9iudyr au1e 62x110mm uzaz) Unicharm Cho-kaiteki
m a“ i Mask For Kids 1 «auii 3 &
9003V

* Check website for latest pricing and availability. Images

Related images
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Shopee Thailand
IS p 1 i 5 G
nihnnaudua1nsuen Mask for

kids vavuriannsiiu

5 (5) - B140.00 THB* - In stock -
Brand: Sanrio

Mask for kids nihnnaudoamsuidn, € Tddmsuaa
Jathanarliauis lo 2w iatlasiunsunsidalus
uﬂﬂafm, A vun Size & usuidinany 3 ...

* Check website for latest pricing and availability. Images
may be subject to copyright. Learn More

Related images




Making the mask clear to better communicate with patients.

It was designed to pick up nonverbal communication and enable lip reading for deaf
patients.

She believes that a reassuring smile can make any patient feel comfortable.

As of May 2015, the mask was in its final stages but has not yet been approved by the FDA.
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Nasofilter

NASOFAILTERS

HAPPY BREATHING

bl,ﬁf‘i.li’k‘i’?@%iﬁ]ﬂiiﬁ\l AND THEY ARE GIWING IT AWN( FOR FREE I GRAB ONE

NASOFILTER

(lufdayalds mask)
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Air purifier

* 5 Specificity 1rras
* 0.3 micron 99.97% uwilasnsaa PM2.5 s

Influenza A 0.098 micron

Asbestos 0.1 micron
Rhinovirus 0.023 micron

Hepafilter???




7%

Hepa-filter

 High efficiency particulate air (HEPA), originally called high-
efficiency particulate absorber but also sometimes called high-
efficiency particulate arresting or high-efficiency particulate
arrestance, is a type of air filter. Filters meeting the HEPA
standard have many applications, including use in clean rooms
for IC fabrication, medical facilities, automobiles, aircraft and
homes. The filter must satisfy certain standards of efficiency
such as those set by the United States Department of

Energy (DOE).
* To qualify as HEPA by industry standards, an air filter must

remove (from the air that passes through) 99.97% of particles
that have a size greater than or equal to 0.3 um.
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Trees Can Help

SCIENTIFIC REPQRTS

Received: 20 Apnil 2016
Accepted: 28 Apnl 2017
Published online: 09 June 2017

“N' Variation in Tree Species Ability to
Capture and Retain Airborne Fine
Particulate Matter (PM, ;)

j Lixin Chen, Chenming Liu, Lu Zhang, RuiZou & Zhigqiang Zhang

 Human health risks caused by PM, ; raise awareness to the role of trees as bio-filters of urban air
. pollution, but not all species are equally capable of filtering the air. The objectives of this current study
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Tree planting (a.k.a. “greening”) can help

* On a larger scale, trees annually removed
approximately 300 metric tons of air pollutants
from Christchurch, New Zealand.

* In Beijing, the trees removed 1,261 metric tons of
pollutants, 772 metric tons of which was PM10

* Studies conducted in the UK indicated that planting
trees on one-fourth of the available urban area can
reduce PM10 concentrations by 2 to 10%.
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Variation in Tree Species Ability to
Particulate Matter

Capture and Retain Airborne Fine

(PM2.5)
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Images of leaf surface
micromorphology and
deposited particulate

matters.

The images corresponded to the samples of:

(a) Eucommia ulmoides, (b) Tilia tuan, (c) Platanus occidentalis, (d) Armeniaca
sibirica, (e) Malus micromalus, (f) Uimus pumila, (g) Lonicera maackii, (h)
Parthenocissus thomsoni, (i) Tilia tuan, (j) Philadelphus pekinensis, (k) Ginkgo
biloba, (1) Phyllostachys propinqua, (m) Lonicera maackii, (n) Armeniaca sibirica,
(o) Magnolia denudate, (p) Eucommia ulmoides, (q) Tilia tuan, (r) Broussonetia
papyrifera, (s) Sophora japonica, (t) Magnolia denudate, (u) Ulmus pumila, (v)
Armeniaca sibirica, (w) Philadelphus pekinensis, (x) llex chinensis.
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RE Tree morphological traits and
leaf retention of PM2.5

* Acicular (needle-shaped) P\
leaves showed the highest
capacity to capture PM2.5 o=
(one-way ANOVA, P =0.01),

linear] lanceclate pblong elliptical ovate cordate

followed by lanceolate
leaves. x
|
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Take home message

* PM2.5 originates form daily living activities of human being.
* PM2.5 contains various toxic substances which are definitely harmful

* Vulnerable persons are children, pregnancy women, elderly, diseases
people, and every life on earth.

 PREVENTION is EASIER than TREATMENT
* Improve air quality, combat climate change, save lives!



