BEHEAREZRIEREAGE REFXHER

Droplet nuclei
< 5 pm diameter, travel >1 m

iy,
N

Droplets
>5 pm diameter, travel <l m

RN (4);?&,*15;#

fnfected ol — scepti
individual ... .0 . '.. i Slun(:lc\pi:;sjj
SN % Bz R
| DIRECT CONTACT 4

N7
5% (6)
E ‘““%ﬂzﬁﬁ%

* Transmission routes involving a combination of hand & surface = indirect contact.

Figure 1. Transmission routes: droplet, airborne, direct contact, and indirect contact. (Indirect contact: routes involving a combination
of hand and surface.) Definitions of ‘droplet’ and ‘droplet nuclei’ are from Atkinson et al.’ Otter et al.. 2016
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2. F#i&R1E (transmission route)
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1. SARS-CoV
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Mosaic Fx ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ + + - - - -
Metal 55 o+ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ + + + +
Cloth ¥ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ + + + +
Press Paper ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ + + + + - -
Filter Paper - ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ + + + +
Plastic ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ + + + +
Water ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ +4, + +
Soil + + + + + ¥ + + + + + + + +

Cell Control 372 41 48~ : - - ) - : i ) - . : L ) i
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Note. CPE of infected cells was determined 48 h postinfection. +: less than 25% cells with CPE, ++: 26%-50% cells with CPE, +++: 51-75% cells with CPE, +:
only few cells with CPE, -: without detectable CPE. (Duan et al., 2003)
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2. MERS-CoV

(van Doremalen et al., 2013)
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3. HCoV 229E — ;BEEBIZEIR:T (jaz et al., 1985) (Geller et al., 2012)

Survival rate

HCoV 229E
Relative
20 °C 6 °C
humidity
15 min 24 hrs 72 hrs 6 days 15 min 24 hrs

30% 87% 65% >50% n.d. 91% 65%
[ 50% 90.9% 75% >50% 20%] 96.5% 80%

80% [ s55% 3% ) 0% nd  (1048%  86% )

(n.d.: not done)
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3. BE[RFTAVH
%gg%ﬁﬁ—lﬁgf%r@**- '_H /Trz / Level of mlcmblal\ ' Health care application
Process

inactivation Method Examples (with processing times) (examples)
£ z ,’-E' B \kg gﬁ B':' }=E Sh Sterilization® _ Destroys all High temperature _ Steam (~40 min), dry heat (1-6 h depending on Heat-tolerant critical (surgical
= gm0 — E; jt_] Y44 0 . microorganisms, temperature) instruments) and semicritical
<s —MR5XPTT OV 7N ﬁ % including bacterial patient care items
spores Low temperature  Ethylene oxide gas (~15 h), hydrogen peroxide gas plasma  Heat-sensitive critical and

im (28-52 min), hydrogen peroxide and ozone (46 min), semicritical patient care items
;"l—_fj( mm jJ[I r |EE EI] E }E . hydrogen peroxide vapor (55 min), and ozone and

hydrogen peroxide
Liquid immersion  Chemical sterilants{: >2% glut (~10 h); 1.12% glut with Heat-sensitive critical and

ﬂ:b s I\ \;E /ESU"_ "g. == |Z m m 71.}9‘2 1.93% phenol (12 h); 7.35% HP with 0.23% PA (3 h); semicritical patient care items
75 \1 / I=Rn icA 8.3% HP with 7.0% PA (5 h); 7.5% HP (6 h); 1.0% HP with that can be immersed
0.08% PA (8 h); and 20.2% PA (12 min at 50°C-56°C)
HLD Destroys all Heat-automated  Pasteurization (65-77°C, 30 min) Heat-sensitive semicritical items
Bg 2 = M EE K
’ {yJ y[l \ B microorganisms (eg. respiratory therapy

$I—I I B i< B [=]0p7=] High level except high mumber equipment)

disinfection o bacterial spores Liquid immersion  Chemical sterilants/HLDs": >2% glut (20-90 min at 20°C- Heat-sensitive semicritical items
N \ 25°C); >2% glut (5 min at 35°C-37.8"C); 0.55% OPA (eg. Gl endoscopes,
7% }E H a Eﬁm/}ﬁ L/{ - b (12 min at 20°C): 1.12% glut with 1.93% phenol (20 min bronchoscopes, endocavitary

- 5 E’ % ;é %— at 25°C); 7.35% HP with 0.23% PA (15 min at 20°C); 7.5% probes)

HP (30 min at 20°C); 1.0% HP with 0.08% PA (25 min);

4 o —t 3 AL 400-450 ppm chlorine (10 min at 20°C); 2.0% HP (8 min
|Z¢ LV P75 A _1_;7[\’ ﬁ R © /E\: > EY at 20°C): and 3.4% glut with 26% isopropanol (10 min at

Low-level Destroys vegetative Liquid contact EPA-registered hospital disinfectant with no Noncritical patient care item *
/\ E; I i disinfection bacteria, some fungi tuberculocidal claim (eg, chlorine-based products, (blood pressure cuff) or surface
=R ’ and viruses but not phenolics, improved hydrogen peroxide, quaternary (bedside table) with no visible

or 70%-90% alcohol

== /\ — T
/ -@_— ’ NOTE. Modified with permission from Rutala and Weber,” Rutala and Weber," Rutala and Weber,’ and Kohn et al.”

Abbreviations: EPA, Environmental Protection Agency: GI, inal; glut, glut : HLD, high-level disinfection; HP, hydrogen peroxide; OPA, ortho-
phthalaldehyde: PA, peracetic acid.

= mﬁl L\ = g E;WRE B3 *Prions (eg, Creutzfeldt-Jakob disease) exhibit an unusual resistance to conventional chemical and physical decontamination methods and are not readily inactivated by
A FEl i IRE A = conventional sterilization procedures.®

'Consult the Food and Drug Administration—cleared package insert for information about the cleared contact time and temperature, and see Rutala and Weber" for discus-
sion on why >2% glutaraldehyde products are used at a reduced exposure time (2% glutaraldehyde at 20 min, 20°C). Increasing the temperature using an automated endoscope

s -
% EU L\X & 7 0 % ~ 9 0 % E’\J 7@ reprocess wil educe the contact time (eg, OPA 12 mi at 20°C, but 5 min at 25°C in automated endoscope reprocess). Exposure temperatures for some high-evel disin-

fectants previously mentioned vary from 20°C-25°C; check Food and Drug Administration—cleared temperature conditions.' Tubing and lumens (normally requires active

'f\& E’ R ,}% %- mymbaclena or/ ammonium compounds—exposure times at least 1 min) blood

perfusion) must be completely filled for high-level disinfection and liquid chemical sterilization. Material compatibility should be investigated when appropriate (eg, HP
W and HP with PA will cause functional damage to endoscopes). Intermediate-level disinfectants destroy vegetative bacteria, mycobacteria, most viruses, and most fungi, but
il"ﬁ ( yu E%\% ) not spores, and may include chlorine-based products, phenolics, and improved HP. Intermediate-level disinfectants are not included in the table because there are no devices

or surfaces for which level is over low-level 12

Rutala and Weber, 2016
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4. F1EHE (Antiseptics)
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Table 5
A ot 2N
Antimicrobial spectrum and characteristics of hand hygiene antiseptic agents* = %'fbé#@%z

Gram- Gram-
positive  negative
Group bacteria bacteria Mycobacteria  Fungi | Viruses | Speed of action Comments
-Alcohols ++ ++ ++ R e Fast Optimum concentration 60%-95%: no persistent activit
Chlorhexidine (2%-4% aqueous) e ++ - + et Intermediate Persistent activity; rare allergic reactions; not compatible
some anionic and nonionic detergents; ototoxicity:
combined with alcohol
lodine compounds R e ot -+ 4t Intermediate Causes skin burns; usually too irritating for hand hygiene
lodophors e R + o - Intermediate Less irritating than iodine
Phenol derivative (eg, PCMX) R + + + Intermediate Not compatible with nonionic detergents; ecologic concerns
Triclosan et ﬁ + - e Intermediate
Quaternary ammonium + ++ - - + Slow Not compatible with anionic detergents
compounds (eg, benzethonium

chloride, cetrimide)

NOTE. Modified with permission from Boyce JM, Pittet D, Heathcare Infection Control Practices Advisory Committee.”*
Abbreviations: PCMX, para-chloro-meta-xylenol; +, fair; ++, good; +++, excellent; -, no activity or not sufficient activity. (Rutala and Webel’, 201 6)
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Treatment Virus titre (TCIDsy/ml Minimal reduction
[log10]) (after contact factor (log10)
time of X s)

(2-Propanol"‘ (100%) _ _.. <1.8+0/(305) >3.31
2-Propanol® (70%) ™ 5% <1.8+0/(30 s) >3.31
Desderman® (78% ethanol) 7. &% < 1.8£0/(30 s)

erilfum o Z-propanol, <3.8+0(305s) >2.78
30% 1-propanol)
Wine vinegar <2.80 + 0 (60 s) >3.0
Formaldehyde (0.7%) DEF' s <3.8+0/(120 s) 23.01
Formaldehyde (1.0%) ® o <3.8+0(120 s) >3.01
Glutardialdehyde (0.5%) ® /% =& <2.8+0/(120 5)
Incidin plus” (2%) <4.8+0 (120 s) >1.68

(26% glucoprotamin)

(Rabenau et al., 2005)
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