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Recent decontamination technologies 
for CWA

Contamination & decontamination
What, when & how, where & who

Technologies for emergency decontamination
of CWA
 Specifically designed ready-to-use kits
 Improvised

Thorough decontamination



• NATO:

The process of making any person, object, or area safe by destroying, neutralizing, making harmless or
removing absorbing chemical or biological agents, or by removing radiological material clinging to or
around it.

• EU:

The reduction of C, B, R&N contamination of the surfaces of living organisms, soil, water or objects.

• International Atomic Energy Agency:

The complete or partial removal of contamination by a deliberate physical, chemical or biological process.

This definition is intended to include a wide range of processes for removing contamination from people,
equipment and buildings, but to exclude the removal of radionuclides from within the human body or the
removal of radionuclides by natural weathering or migration processes, which are not considered to be
decontamination.
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Contamination & Decontamination

what are we talking about ?
IAEA, NATO, WHO, EU, national guidelines & glossary, …

• Removal of internal contamination = decorporation (RN) – treatment (BC)

Decontamination = Reduction of external contamination

(removal & in-situ neutralization) 



External contamination
What does it look like?

• Solid
• Liquid

• Aerosol

Environmental conditions (temperature, humidity, wind) can

affect the persistence & physical state of agents.
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Not always visible …



Becoming (externally) contaminated:
how does it happen ?

• Direct contact with CBR agents (more or
less perceptible);

• Indirect contact with a contaminated
surface;

Transfer of contamination
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External Contamination
skin as the main target but not only ! 

Skin

Stratum corneum

eyes

Hair
Clothes & belongings

Undressing is part of the 

decontamination procedure !



Skin contamination
Becoming of CWA ?

Decontamination products are aimed at acting on the skin surface 

and whether feasible in the stratum corneum

Off 
gassing

CWA droplet

Basal Membrane

Lateral Diffusion

spreading
Stratum corneum

Living epidermis

Dermis (capillaries)

Skin surfacehydrolysis
reservoir



Decontamination: when & how ?
Concept of immediate or emergency decontamination

ASAP following exposure to potentially hazardous materials

fast and simple to implement

Spot decontamination

Self or buddy decontamination

 Immediate or emergency decontamination

partial undressing (external layer of clothes)

and use of any available absorbent/adsorbent

 Thorough decontamination

full undressing then shower with water + soap, rinse & dry

« Remove, remove, remove »



Emergency decontamination can contribute to 
up to 99% of the decontamination effectiveness.

Do not wait for showers before starting decontamination!



Emergency decontamination
Main objective 

• Life (and tissue) saving decontamination (ideally, associated with

emergency treatment, if available)

M.J.A. Joosen*, R.M. van den Berg, A.L. de Jong, M.J. van der Schans, D. Noort, J.P. Langenberg, The
impact of skin decontamination on the time window for effective treatment of percutaneous VX
exposure; Chemico-Biological Interactions 267 (2017) 48-56.

RSDL decon + treatment



Emergency Decontamination
Where & Who ? 

• Where?

ideally, immediately after exposure in the hot zone (military, 

industrial workers), or, after extraction from the hot zone, in 

the warm zone (civilians);

• Who?

All the potentially contaminated victims;

Priority to casualties (ambulant and non-ambulant); 

Possibly the worried well
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« French powdering glove »  (NBC–sys)
Fuller’s earth

Effective (skin) but has a few limitations:

• Chemicals not neutralized

• Dispersion of contamination

• Difficult to remove from the skin

• Cannot be used on solid particles

Adsorbing powder delivered on contaminated skin then removed



Reactive Skin Decontamination Lotion (RSDL®)

(Emergent BioSolutions)

2,3-butanedione K monooximate (1,25M)
Diacetylmonooxime (6%)
MPEG (550 Da)
water (10%)
pH 10.6

« Medical device » (FDA approval 2003)

Effective (skin)

lipophilic compounds including organophosporus compounds & sulfur mustard

Stability for at least 5 yrs when stored at 15-30°C



DECPOL® glove & wipe (Ouvry)

• Absorb & neutralize hazardous liquids (hydrophilic & lipophilic

BC agents); 

• Effectiveness similar to that of FE on VX, HD, paraoxon

Decontamination effectiveness
(T+5 min, in vitro skin)

wipe

glove
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Diapositive n°17

IN VITRO SKIN DECONTAMINATION EFFICACY OF VX BY USING ABSORBENTS

Our results from in vitro skin

decontamination studies showed that

the effectiveness of emergency

decontamination performed 15 min

post-exposure to VX with absorbing

pads such as a cotton towel or a

paper tissue was similar to that of the

« French powder glove ».

• Josse D, G. Barrier, R. Bifarella, C. Cruz, In vitro skin decontamination effectiveness of VX by using absorbents in
Advances in Dermatological Sciences 2014, Ed: R. Chilcott, K.R. Brain, 410-416.

• Josse D, Barrier G, Emergency decontamination in low-resource settings, in Disaster management: medical preparedness,
response and homeland security, Ed. R. Arora, P. Arora, 2013, chapter 18, p 325.

Improvised decontamination
effectiveness of absorbing tissues ?
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Capital letters stand for: paper tissue (A), non woven 
absorbent tissue (B), cotton towel (C), Polyvalent 
absorbent (D), standard T-shirt (80% polyamide, 20% 
elastane) (E) and Fuller’s earth + cotton tissue (F).
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UK-USA (2017): Evaluation of dry decontamination effectiveness in 

comparison with humid decontamination (shower)

in vitro & in vivo (T+15min)  

In most cases (lipophilic liquids), dry decontamination (5 sec) of skin was

more effective than showering (1.5 min) (Amlot et al, 2017).



• Irritants & corrosives: water flushing of the exposed

sites

• RBC powder: wash with water* (relatively low flow

rate)
* With the exceptions of water-reactive chemicals (eg Na); oxygen-reactive (eg white phosphorus)

Emergency Decontamination
limitations of « dry decontamination » (1/4)



EYES DECONTAMINATION

• water flushing with a large volume of clean

water

• Commercial eyes decontaminants such as

Diphoterine® or Hexafluorine® have been found to

be effective against caustic chemicals (Hall et al.,

2002; Horton et al., 2002; Soderberg et al., 2004;

Carron et al., 2009). However, the added value of

these decontaminants relative to water is not

clearly demonstrated.

Emergency Decontamination
limitations of « dry decontamination » (2/4) 



Emergency Decontamination
limitations of ready-to-use kits: wound decontamination (3)

WOUND DECONTAMINATION

• Removal of any potentially contaminated foreign bodies;

• Ideally, this should be followed by saline or water

flushing, gentle scrubbing with a surgical sponge and

disinfection;

• Alternatively, absorption of contaminants by using a clean

dressing.

Emergency Decontamination
limitations of « dry decontamination » (3/4)



Emergency Decontamination
limitations of ready-to-use kits (4)

Relatively selective

e.g. FE not recommended for B & R agents; …

Risks of secondary contamination to be evaluated

Logistic & economic

Education is key
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Emergency Decontamination
limitations of « dry decontamination » (4/4)
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Thorough decontamination

• Full undressing, then showering (+ sponge) with
detergent & water, then rinse & dry

optimized showering protocol for skin decontamination of ambulant victims
EU-funded « Orchids project » (2009-2011) 



Hair decontamination

• Hair decontamination is the most effective when RSDL or Fuller’s earth are used

prior to showering;

• After showering, hair drying with a clean towel removed up to 3% of the initial 

contamination



Conclusions (1/2)

French guidelines (2008): emergency decon & undress (external layer) then shower decon

1/ Importance of integrating ED in mass decon procedure

UK-US guidelines

2/ Choice of ED products and procedures mostly depends on 

the agents (physicochemistry & toxicity), on the context

(industrial, terrorist, war) and on the potential number of victims

Chilcott et al, 2018



3/ For civilians,

Consider at-risks populations (« vulnerables ») 

(elderly, physically or cognitively impaired, pregnant

women, low language proficiency…); 

 Information & education of the population (kids at 

school !): ED should be viewed as a reflex action.

communication is crucial for the public compliancy and 

cooperation.

Conclusions (2/2)



SAVE THE DATE !





Emergency Decontamination
choice of technologies

Liquid
contamination

Non corrosive/

non irritant

Other or ?

Undressing

(external layer) 
absorbing

tissue/DECPOL 

Lipophilic C

Undressing

(external layer) 

Adsorbing powder or 
absorbing

tissue/DECPOL or

RSDL

RAD

Undressing

(external layer) 

absorbing tissue

DTPA or calixarene

Corrosive/irritant

?

Undressing

(external layer) 

absorbing
tissue/DECPOL

lipophilic

Undressing (external layer) 

Water+soap flushing of 
exposed skin, hair or 

RSDL; 

water flushing of eyes

w/o water: absorbing tissue

hydrophilic

Undressing (external layer)

Water flushing of exposed
skin, eyes, hair;

w/o water: absorbing tissue
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Solid particle contamination*
CBR or ?

undressing (external layer)

Water+soap flushing (low flow rate) 

of exposed skin and hair

Water rinsing (+ eyes cleaning)


