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Introduction

What if COV-19 spread in community for a

long time like Influenza but without vaccine?
RS B E B A A A

And we need to treat dental disease...

Emergency or asymptomatic carrier
T3 A T 55 S A ch B

Screen and Infection Control
HKR R R R BE R LB

How about Invisible Aerosol
B ME AR T EEE RN EER2RAR




Introduction

Exposure to aerosols used to be not a
significant occupational health risk for dental

professionals.
BEFHRRBEPEENRBELAEHENBEEE
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6135984/

Now with COVID-19, it is a different story.
REMA SRR T




Aerosols from scaling

e Dissemination of aerosols

SRR EE S FE D M https://www.sciencedirect.com/science/article/pii/S1876034114001853




Aerosols from scaling

e Right after scaling

P RILZ 2 T RFE 2, KEBFE2ft(60cm) A, L EHZE30cmiA

Position

12 o'clock

2 o'clock

4 o'clock

6 o'clock

8 o'clock

10 o'clock

Surface area (cm?)

1ft 2ft

50 - = = -
42 = = 4 o
83 12 = - -
72 - - - -
5 2

21




Aerosols from scaling

® Aerosols can spread 1~2 ft away from mouth

A
W|th|n 30 mi nS " Table 3 Contamination areas on right handed oper-

RAE=T+HERA R B 1EI30~60cmi=EEE ator immediately after scaling.

Part on operator Surface area of
contamination (cm?)

Maximum contamination in ficad 10
right arm of dentist / left arm of assistant S s

Right arm
EEMAFNMEEMNEFZITLERS Left arm 22

Inside of face mask 4

b

d Table 4 Contamination areas on right handed assis-
S0 EW@J‘@%”' tant immediately after scaling.

Part on assistant Surface area of
contamination (cm?)

Head 12
Chest 34
Right arm 15
Left arm 42
Inside of face mask 1




Aerosols from scaling

e 30 mins later after scaling, within 2 ft
3045347+ EECEE0A S EEMEIE FEEFI604A E M

Position Surface area (cm?)

1ft 2ft

12 o'clock - - - - -
2 o'clock - = » - o
4 o'clock 23 - - - —
6 o'clock 12 - - - -
8 o'clock 1 -

10 o'clock




Size Classification

Spatter >50 pm

fall on surface quickly
BRBHEHHREENRE, B R
Droplet <50 ym

Suspend in air till evaporate

RLUBTNZES D BEOSAMHE

Droplet nuclei < 10 ym

Remain airborne for 30 mins ~ 2 hrs
AT R G /ML, HIRARR

Surface contamination / Airborne transmission
THE R R B R thE = R B a




Size Classification

can penetrate the airway down to

alveolar space
S LU T B 5.5 AT B s

5~10 um can go below glottis

5~10M KM R ELEZMLUT
>20 um is too large to follow inhalation

Surgical mask can be effective
RIR208 KT Z WA




Size Classification

>10 MM barely can reach LRT(Iower respiratory tract)
109K L E I FE R ER &t A T IE IR E

<10 pym can reach LRT : respirable particle
10K L FRIEERI F A % = B TR IRE s A 28 R EHE

work mostly produce aerosols
FHIFKSEESHKUTHERE




Aerosols In dental office

https://link.springer.com/article/10.1007%2Fs10661-007-9770-7

® Aerosol particle number and mass
concentrations during individual dental
procedures in real working conditions

AERTIHTEREPINERBMUPIEES M

The dental procedures produced number
concentrations of relatively small particles
(<0.5 um) that were much higher than
concentrations produced for the relatively
larger particles (>0.5 um). (in 0.3~10um)

AHEZRZERF0.3~10umFER DA P R K L Z/MNR0.5umAY EEHI




Aerosols In dental office

® Certain metallic trace elements 1O 110
mm
EH] TC

concentrations were significantly % @ B F
elevated (>10 times)

EEMEMREESRF BN L

Increased bacterial contamination,
1.5 times

AEHEREZAZHE, B EHRAZHZHE

HEEEh01.56%
Al As BaBi CaCdCoCrCuFe KMgMnNaNi PbSbSn Sr VZn TC B

0.
K2 RUZRNFESEREMM I

Indoor/outdoor ratio

i
i
-

htts://www.sciencedirect.com/science/article/abs/ii/S Fig. 2. Indoor to outdoor ratios of metallic elements (M) and total carbon (TC)

concentrations in dust particles, and indoor to outdoor ratios of bacteria (B) and
w fungi (F) contamination levels. I/O and I'/O—indoor to outdoor ratios for the
operating room and for the adjacent room respectively.



Aerosols In dental office
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Fig. 1. Time series of the indoor particle number and mass concentrations in the
dental office. PN—particle number; the indices represent the particle size fractions,

RESP—respirable particles, O—average outdoor particle concentration, D—drilling,
G—grinding, P—polishing, and S—scaling.
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Aerosols In dental office

Nanoparticle release from dental composites
During extensive restorative/aesthetic
treatments with nano-composite , such as
veneering and total crown build-up of front

teeth. Final contouring, finishing and polishing
of the composite restorations.

EROMAEMTZBERABENEESD, ATEABITRINEER, S8

MWICBEEZS DM

https://www.sciencedirect.com/science/article/abs/pii/S1742706113005096 ,




Aerosols In dental office

— Personal exposure: particle number concentration Personal exposure: average particle diameter

—— Background: particle number concentration Background: average particle diameter
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Aerosols In dental office
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Aerosols In dental office

Higher composite aerosol concentration
BB S B A A EE R 4
Mostly Size < 60 nm (0.06um) ( can reach LRT)

SUMEFREMM, £ 2818, WA RIEE TS, RE RS R 2SR/
EiRER R AT REER5E

Several mins later, the particle size can
coagulate to be 100~200 nm

PMEREFEERKREX, MBI RN, iR 2w LUEA T RE

Immediate air purificationmesgzitagzarEs




Virus in Aerosols

® Virus particles <200 nm are inhaled more
readily down into the lower respiratory system
than larger ones. sssgEasEA TERE
This study was to develop a model for
assessing how infectious viruses might
distribute in airborne particles using
bacteriophage MS2 as a surrogate for human

VIFUSES.

FIFAMS2;EFE ERRNAREH(27.5~30nmM) R A TR BER B P2 HiR X
https://www.tandfonline.com/doi/abs/10.1080/02786826.2019.1581917
?journalCode=uast20




Virus in Aerosols

3 Spraying media containing viruses

DI water ( deionized water ) ks
BEF ( beef extract solution )usmasesnsas
AS ( artificial saliva )gox

https://www.tandfonline.com/doi/abs/10.1080/02786826.2019.1581917
?journalCode=uast20




14

= . DI excluded (low particle concentratiomn)
AS excluded
Virus in Aerosols EREE
é ] ® BES
. - - . = A AS
® The survivability of MS2 for AS is higher z 07
due to existence of mucin. g o A
s A
REEOKDEERES 2 el A
s
o A
Maximum survivability of 0.82 for 120nm 2 04
particles. Survivability was very low at the [ . R |
size of 60 nm(smaller than mucin). €] ;1 ¢ 10 ¢ | .
. A I T '
AKBPEAEmMucinEFURFHRERE N, (BRI AmucinfgfZE K, 60nmLL 0'00 " 40 80 120 160 200 240 280 320
THIMAL R & mucinfiT LU N EeE Particle Diameter (nm)

Figure 3. Survivability of MS2 as a function of particle diam-
eter for different nebulization suspensions. Note: DI excluded
and AS excluded are the data points that were not taken into
analysis in the “Virus and genomic RNA equivalent per particle ‘

PFU plaque forming unit : infectious

FHTRNARK S A LLEE RS R E, (B R ZE e Aplague-forming unit¥

REzAREEEREREN i ' i izati ion”
e TR L S e R E RIS - 2 function of particle diameter and nebulization suspension
section. Data points of DI water for both infectious and total

i —
81917?journalCode=uast20 MS2 were triplicates, while for BES and AS, data points were

repeated twice. Standard deviations were calculated and
shown in the figures as error bars.
PSS




Coronavirus

e Coronaviruses are lipid-enveloped, single-
stranded positive sense RNA viruses.

B RERNAKEE

Severe acute respiratory syndrome

coronavirus (SARS-CoV) and Middle-East
Respiratory Syndrome coronavirus
(MERS-CoV)

2003FE PEHZE L RISARS, 2012F P £ HIMERS

COVID-19 (SARS-COV2)
20194 BT i it




Coronavirus

e Potential airborne transmission

ERBEEFEZEEMMD, A S EREE,

Symptomatic patients tend to develop
severe LRT infections rather than URT
disease. Both of these aspects indicate that

this is an airborne agent that has to
penetrate directly into the LRT to
preferentially replicate there before
causing disease.

SARS, MERS, COVID-19MJER IR T &, LA FIFIRERREAE, EIHHIE
SEOHE R R{ERE




Coronavirus

e MERS-CoV : absence of expression of
specific receptor used by the virus in the
cells of the human URT. The human URT
would seem little or non-permissive for
MERS-CoV replication, indicating that

infection may result from the penetration
into the LRT via direct inhalation of
droplet nuclei particles.

HohAHEEE LIFIRERRZ MERS-COVZEE, fmE N AEEE A TIE
RERE, AitEEEEE TR AR

https://jvi.asm.org/content/90/9/4838




Coronavirus

Aerosols

e SARS-COV-1 plue) vs SARS-COV-2 (red) In
aerosols (< 5 um)
Both remained viable in aerosols throughout the
duration of our experiment (3 hours)

(TCIDg/liter of air)

#Hel UEZE R P EDFE=(E/DEF

The half-lives of both viruses were similar in C Half-Life of Viable Virus
aerosols, with median estimates of approximately Aerosols

1.1 to 1.2 hours 95% credible intervals of 0.64 to 2.64 for SARS-CoV-2
and 0.78 to 2.43 for SARS-CoV-1)

SARS-COVmREfREBEEZRPFE=HKI1.1~1.2/MEF

https://www.nejm.org/doi/full/10.1056/NEJMc2004973

Half-Life (hr)

0
SARS-CoV-2 SARS-CoV-1
.




Coronavirus

e Binding affinity : SARS-COV-2 > SARS-COV-1
https://www.medicalnewstoday.com/articles/why-does-sars-cov-2-spread-
so-easily#Spike-protein-on-the-new-coronavirus

SARS-Cov-2

SARS-Cov-2 virus, surface spike protein S is the 0. 2.0
key to dock on host cell with ACE2 protein.

Spike protein viral genome

viral lipid
membrane

U

cough/sneeze droplets ACE2 protein ?? cell membrane
reach beyond 2m=6ft ~

[ S bt
expression of ACE2 14 et/ o i v
=docking site for SARS-Cov-2 ( / * . il

. HUMAN CELL
virus to human cells

interior
naso-pharynx

TO._O larger than 10 um ‘ can be blocked by

stuck in upper surgical mask

bronchi respiratory track

« *23 ") smaller than 10um blocked efficiently

v ("aerosol")
alveolae 9 Fach dowtlo only by N33 filter

lower lung




Protective Strategy

® Screening for patients and employees
HEE 4K BRI

® TOCC

itz sE  (Travel history) B2 5 (Occupation) #Ef&5 (Contact history) &
E# 5 (Cluster) HEREZ R

Signs and symptom

BB, SREEERMEAR, A RO, B EREDWN, W14RERES
B RE, EERRBRE =R R R SNEE— D128

Masks for patients
FERGOE, AR HT

Hands and counter disinfection
BT MT S 58 T T 06T AR AR




Protective Strategy

Mouth rinse 0.12~2% CHX for 1 mins
BOORNEE, EENSBER A DAt SR

Flushing waterline

DB o R R IR N S, B A SRS MK A X B AR
Bt B E IR IR R

Rubber Dam

1 B IR IR
HVE (high volume evacuator)
SRR K O RUR & (>8mm), BERHE(E (1 E6~15mmIRER /N R B

PPE (personal protective equipment)
FEOEN95 #EH HE EE mHX




Protective Strategy

https://www.buffalofilter.com/files/6314/2904/0016/Aerosols and Splattter in Dentistry.

METHODS OF REDUCING AIRBORNE CONTAMINATION.

ADVANTAGES

DISADVANTAGES

Barrier Protection—Masks,
Gloves and Eye Protection

Part of “standard precautions,”
inexpensive

Masks will only filter out 60 to 95
percent of aerosols, subject to leakage if
not well-fitted, do not protect when

mask is removed after the procedure

Preprocedural Rinse With
Antiseptic Mouthwash Such as
Chlorhexidine

Reduces the bacterial count in
the mouth, saliva and air; inex-
pensive on a per-patient basis

Tends to be most effective on free-
floating organisms; it will not affect
biofilm organisms such as plaque,
subgingival organisms, blood from the
operative site or organisms from the
nasopharynx

High-Volume Evacuator

Will reduce the number of bac-
teria in the air and remove most
of the material generated at the
operative site such as bacteria,
blood and viruses; inexpensive
on a per-patient basis

When an assistant is not available, it is
necessary to use a high-volume evacu-
ator attached to the instrument or a
“dry field” device; a small-bore saliva
ejector is not an adequate substitute

High-Efficiency Particulate Air
Room Filters and Ultraviolet
Treatment of Ventilation
System

Effective in reducing numbers
of airborne organisms

Only effective once the organisms are
already in the room’s air, moderate to
expensive, may require engineering
changes to the ventilation system

el

\
-




KEOEEHI v EOERE, mEREBEA MG, BEEENARAXFERTE RS
MR, MO B thE KK E B WEE

BEBZH

https://www.youtube.com/watch?v=n92FU iCzCs
https://www.youtube.com/watch?v=IMwKVmEPBY!I

BEANBERE R, EFEENaecrosol XA S HERE, BB A A9 ok,
High Speed B E{&kE1Z4 5 E6~15mmF B3 (—EIMEEFIEEE), B
|EASTEER SEHRAEKEFE | ERHREREE SR
H, 2HEKERARBF R EELEFTZEHELAKIE,
RimEEEE 7LHKBhigh speed & E4 @ aerosols,

Other intraoral suction device
f%zoosk EEasyprepal & th & & i@ aerosol I ThEE

High Volume Evacuator

?121?‘]"%“%“%5 ZERE 1Ehigh power suction, B 2 E 2K F A RBIZERACK
OfEZEsmmil LR h B, OEMARNEREX

HVE can reduce 90% aerosols

BER BT LU EIRI0% R IE, Bl A r BEH B 4 T AT LU th 8478 S R bR, %




Protective Strategy

Extra-oral Suction equipment HEPA o st ez

Powerful but noisy

ERRBORBAGRA, LHVEEANEBIRGAGEBERE
A A B SEE R B 1 2R 3R, TR R 5 A5 RIE -

18 5 35 MBI th 7 LURE {3 5F

{85 PRI i T G ER B4 FE BARR 1290, 3F%sok, (B2 LI TR R

E &6 O K A th ZEKELRW, SERLL EREFRKREZHERTE,
ERBimERE, AAXREHEERA, AARERNIHEEHVERA
R FrE R S, BB R EEER

BASONRERVLERE A180m3/h, MERFHRARERKNA
40m3/h EEIREFX609 B, AR ARERZ AFEXIRE, B THEPAERET
EEEfKkE, EMIRNERLAHKTERNERER, BREVHBERLE
MREBREEHREM, ERERTZEMNRBER -

ERASERIFREBRZ M ER KA LUESRE




Protective Strategy

® Hood near the emission point, aerosol can be
highly energised. mmr=z=z

Working zone Capture zone Working zone J Capture zone Workifig zone
(green) i . (yellow) (green) v (yellow) (green)

Capture zone
(yellow)

..'Q i
..-‘--~:’.-1'-
: .
.\
4 I .
A 4

Effective




Protective Strategy

® Receiving and capturing:

distance, direction and volume of water and air
U B 25 B B B A 34 B 2 AR e 2 0055 e,
B thEEEMEMA AN, EFRRRBE

EEFHpEAkO RE KE
=3 F A B AN ]
Bur 8 e £5 B S e SR i BY R

2K E 75 B 5R K E O 5

Capturing




Protective Strategy

® Ventilation
Proper air flow to prevent contamination.
Reduce the concentration

-\ %] Position A

Not recommended Recommended Bad practice

Contaminated cloud moves toward
the operator. Provide a turntable?

There is an induced eddy (wake)
in front of the operator



Protectlve Strategy

PPE levels psp=n
[ ASARS-COVTIBE B 22 G {18 R IEABIEIE, M L R5e2 TR, EIHIFRE
HIRRSMFRNREE

Confirmed or highly suspects patients:

PPE Level B or C: high respiratory protection
P EEIRERRRE, EPPEFRPEETIRERE

C : NS [si LMZERIEREE, BREBRIAE

B : IEERMFIRES self-contained breathing apparatus (SCBA)
HELRESERE HFNFE

Reduce infection riskp = mmms
SHEHBE, HHEBRRRIEN RS T RS
EREEERN, RAtIEES, £6REERABEERRRENPPE

Optimize the availability of PPE urwHossz=
https://apps.who.int/iris/bitstream/handle/10665/331498/WHO-2019-nCoV-
IPCPPE use-2020.2-eng.pdf




Protective Strategy

Face mask fit test shaven?
EAZEUO0SRERS T HETIRE

Nose clip

® (Qualitative fit test ight? < shaped?
EHERIE FI RS R SRS T EME 0 SN RBEYE
Quantitative fit test
B I (S RAEE O B R S LB /
LR S B E LR R ERN S ED TR E MR e 25 RN 2L Y Straps
REE FETEHHEARE ? in place?

Positive pressure J o
EREAIH RE AR ERRT R ERME S
Negative pressure \

ARREE RRAFRKREEREEMERA
A ERRIALELR HERERRSHT B REMEZAR

https://www.xamax.co.uk/blog/how-to-respirator-face-fit-test-quide.html

https://www.hse.gov.uk/pubns/disposable-respirator. 7 Before entering the workplace, a user seal check should be carried
out. This is done by placing your hands over the filter material and
breathing in. The mask should suck down onto your face when you
breathe in sharply. You should hold your breath for ten seconds and the
disposable respirator should not loosen. If it does, you should readjust
and repeat.



Protective Strategy

protecting yourself
(inward protection)

1\, \)UR = <

G\t _/\ .‘-.. .,

O \j 30 .0'. P

X

N

particles leaked _J particles produced
in environment

through mask

TEA CLOTH (home made) 33
SURGICAL MASK | 25
FFP2 (=N95 equivalent) | 1

100

(reference value)

ps://imedium.com/@Cancerwarrior/covid-19-why-we-should-all-wear-mas

is-new-scientific-rationale-280e08ceee 71

protecting others
(outward protection)

£

particles produced L[ ,\\ particles leaked
by coughing 1~ into environment

90
100

(reference value) 50




Working with loupes

® PPE like goggles or faceshield may interfere
with high definition needed for precise dental
work.
RSB EE R AR AN AR ERE
If the risk is high and safety counts first, please
choose the highest possible PPE level with or

without loupes.
ARERRLE b, MR HEMET iR ARERS /MR BR K BAS A,




Working with loupes

The benefit of working with loupes:
Keep good distance (within 30 cm is the most contaminated

zone according to aerosol spread)
THEBEZELO+ASLE, SRR e aerosolFii#id,
Maintain good treatment quality
BREMKXEHMAETRR

The priority is the patient screening and how

the epidemic evolve, to evaluate the risk.
HE R R R AR R, SEAH R

SCBA + loupes : highest standard
IRV IR R 5, R R AS WA, RESHEERRARERR

Thanks to Dr. Kido Chuang

-
* B
sl




Working with loupes

® Faceshield + loupes to lower the risk :

e Cover frontal and both sides

e Cover chin and forehead, or top
HERREKEEEE, AHVESIREREEX I RARE— D BIVROSE
i 9e I
Shield material with high transparency and low reflection
HEFMEES RAED
Moisture and fog on the loupes
Proper mask adaptation

Slow breathing to balance the temperature
AELHEFNREZERLE, FRETHE, & -FIRRERFTERIEKE

TTF : loupes Through The Faceshield

Cut the shield and seal the gap, best clarity
T 28 2R o R K B T LA SR M, 2 L R P A S 2 TR,
A% B EEE

= s

Ao

LT ol

FS88L

Epidemic protection face
shield

FS88

Epidemic protection face
shield




Working with loupes

® Keep all the PPE while talking to patients after

the treatment
BEERREASROESTES, FEFHREA
s aRRTEERTRESCHET RESERNARGERA

Remember the aerosol can spread in the air 30

mins after scaling.

S5 F FEAI Y R B HOH FT7E 22 SR rh (48, L2304 S

A6 8 L T LA DS B A
® Speaking can transmit aerosols m#EtaEERR
https://medium.com/@Cancerwarrior/covid-19-why-we-should-all-wear-masks-there-
is-new-scientific-rationale-280e08ceee71
® Ventilation and Air purification

BRAMFLER




Working with loupes

Disposable gown
AR EERREE, B EERR
Disposable oversleeve and gloves to cover the

most contaminated area
ET MERHE, AE S BRLNEANSER HET BFEDMUMGE EEHNE

@

Discard or disinfect the PPE o~ /

SERAGREERTHEN S DS SEEFERSH | me

Disinfect the loupes with proper lens disinfectant ib‘ 00 SURFAS
N

MRsEHS, MERASERE, LHEZMAHEELIKE NFECTANT W'P
BRSO, R e O th RS HREM

. elated for use on your EX
" g
O Uy o s 85




Risk assessment

HHESRA RO LA SRR
Self quarantine compliance rate in community
L4850 SUIE Ik T T AR L 1
Suspect or Carrier without S/Seszmem A B rnwgs
Mk BRI R E50%, RPEE BRI EEERE LA
Treatment and selective Tx planztaerosoitsg 2z, 25
RIS E TS, R AR S NEE RS LR E AR,

Aerosol evacuationEmHvEs R s EeE, RS BEERRES
PPE layersm=ma:, %8 @mat, 0=8E%H, BERASE
Infection controlsmsmsm s resim b gz s

Air ventilation and purificationz stz Eaerosoli i
i AR EIE, 1B L SIER AR, RS EARHNARIS S KM ERRE...




All information shared is gathered from resources
available online and literature available. | give
credit to all the researchers helping us understand
more about dental aerosols.

Please feel free to share this document online to

help fight against COVID-19 and protect ourselves
while providing dental care to people.

If there are any questions about the content of the
material please feel free to contact me.

Thank you.




Dental Aerosol

Now you can “see” the aerosols
In your mind.

Well prepared...

Etjsteen Wu

- Dentist
- Taiwan
- 2020




