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Objective  

ÅType and toxicity of hazardous material 

ÅCBRNE 

ÅSituation  

ÅPersonal protective equipment 

ÅDecontamination  



HAZMAT = Hazadous Material 

ÅÅøî ëóäĂÕą ØöćÂ¬îĂì­ÿÂõÕîòÚÖäóãÖ¬îâÚùêã° ëòÖè° Āæñ ëõćÈĀèÕæ­îâ 
ÅĀÛ¬ÈÿÜĆÚ  

1. Non ς Intentional (Accidental) hazmat : During 
manufacturing, transportation 

2. Intentional (Deliberate) : terrorism, conflict 
 

 



Type & toxicity of Hazardous Material 

Types 
ÅToxic inhalations 

ÅCorrosive agent  

ÅHydrocarbon 

ÅToxicants  

ÅToxic terrorism  
 

Toxicity  
ÅAcute local effect  

ÅAcute systemic effect 

ÅDelay effect 

ÅChronic toxicity  



Type : Toxic inhalations : Irritant gas  
 

 
ÅIrritant gas effect 
ÅUpper airway & mucosal irritation 

 

ÅBronchial constriction 

 

ÅUpper & lower airway effect 

 

ÅMinimal or no upper airway effect 

 

ÅDelay lower airway edema  
 

 



Type : Toxic inhalations : Asphyxiant  

ÅAsphyxiant 
ÅSimple asphyxia :- CO2, 

CH4, C3H8, N 
ÅSystemic asphyxia :- CO, 

MetHb, CN, H2S 

 

ÅClinical hypoxia  
ÅCVS effect  

ÅCNS effect 

ÅMetabolic acidosis  

ÅH2S = chemical irritant & 
systemic asphyxiant 

ÅCN & CO = no cyanosis 

ÅMetHb = Blue color mucosa 
& desaturation (Fe3+Hb) 



Type : Corrosive agent  

ÅAcids 

ÅBases 

 

ÅOxidizers 

 

ÅPhosphorus 

ÅIrritant 

ÅLocal corrosive effect 

 

ÅHemolysis, MetHb 

 

ÅCardiogenic shock & 
hypocalcemia Ą QT 
prolongation , tetany, seizure 
(white phosphorus) 



Type : Hydrocarbons 
ÅPure aliphatic HC 
ÅMethane, Propane, Haxane  

ÅMixtures of aliphatic HC 
from petroleum 
ÅKerosene 

-------------------------------------- 

ÅAromatic HC  
ÅBenzene, Toluene, Xylene  

ÅHalogenated HC 
ÅDichloromethane 
ÅTetrachloroethylene  

ÅSimple asphyxiant 

ÅSedation  

ÅComa 

ÅRespiratory irritation  

------------------------------------------ 

Å5ŜŎǊŜŀǎŜŘ ƘŜŀǊǘΩǎ ǘƘǊŜǎƘƻƭŘ 
for ventricular dysrhythmias 
due to catecholamine. 

 

ÅSystemic toxicity   



Toxicant : 
Hydrazines (N2H4)  

Polymer chemistry 

Power plant regulation 

Rocket fuel 



Type : Toxic terrorism  CBRNE  

C = Chemical agent    
B = Biological agent  
R = Radiological agent     
N = Nuclear agent 
E  = Explosive  device   



 
Chemical Warfare agents  
ω Treatment for Nerve Agent Poisoning 

ω Autoinjectors 

ω 3D system 

ω ¢ǊŜŀǘƳŜƴǘ ŦƻǊ ±ŜǎƛŎŀƴǘ Poisoning 

 

 



Nerve agent poisoning 
G family : GA (Tabun), GB (Sarin), GD (Soman) 

V family : Vx  



Muscarinic cholinergic symptoms  

ÅS ς Salivation       ÚČĈóæóãâóÂ 

ÅL ς Lacrimation ÚČĈóÖóăìæ 

ÅU ς Urination  ÜòëëóèñäóÕ 

ÅD ς Diaphoresis ÿìÈøćîîîÂØòćèÖòè  

ÅG ς GI cramping ÜèÕâèÚØ­îÈ 

ÅE ς Emesis   îóÿÉöãÚăâ¬ìãùÕ 

Å3 B killer 
ÅB ς Bronchorrhea     ÿëâìñâóÂ 

ÅB ς Bronchospasm    ìæîÕæâÖöÛ 

ÅB - Bradycardia          ìòèĂÉÿÖ­ÚË­ó         

www.lifeinthefastlane,com ăìæîîÂ 7 Øèóä = Drenched 

Darked (Dim) 



 

Nicotinic cholinergic symptoms 

ÅTremor Ą twitching  

ÅMuscle cramps Ą seizure 

ÅConfusion/Agitation 

ÅFasciculations  

ÅWeakness 

ÅComa  

 

 

 

Disable  
 Goldfrank's Toxicologic Emergencies, 10ed,  2015 



Nerve agents : cause of death 
Airway Complications 

ÅAirway obstructions 

ÅAltered mental status 

Breathing Complications 

ÅApnoea 

ÅRespiratory depression 

Circulation Complications 

ÅBradycardia & hypotension 

ÅArrhythmias 



Treatment for Nerve Agent Poisoning  

ÅNerve Agents : 3 Drug Therapy 

Atropine - anticholinergic drug 

Oxime - reactivators of inhibited 
acetylcholine esterase 

Anticonvulsants ς diazepam or 
midazolam  

 

Å3 D approach  ( HAZMAT ) 

D ς Dim (Darked) 

D ς Drenched 

D ς Disable  



Atropine 
Atropine - blocks the actions of acetylcholine at synapses 

Administration at warm zone / high risk areas 

ÅFixed dosing approach (3D protocol) 

Å1 to 3 autoinjectors according to severity 

Administration at first aid post / hospital 

Å5ƻǎŜπǊŜǎǇƻƴǎŜ ŀǇǇǊƻŀŎƘ 

Å2mg every 10 mins till end point 

Treatment endpoint 

ÅDrying of airway secretions and clear lung on auscultation  

ÅPupillary dilatation should NOT be used as an endpoint 



Oximes 
Oximes - reactivates acetylcholine esterase at synapses 

Administration at warm zone / high risk areas 

ÅFixed dosing approach (3D protocol) 

Å1 to 3 autoinjectors according to severity 

Administration at first aid post / hospital 

Å5ƻǎŜπǊŜǎǇƻƴǎŜ approach 

ÅStart with 1π2g infused over 30 mins. Repeat if necessary 

Caveats 

ÅOximes ǎƘƻǳƭŘ ōŜ ƎƛǾŜƴ ōŜŦƻǊŜ άŀƎŜƛƴƎέ όōƻƴŘ ōŜǘǿŜŜƴ nerve agent 
and esterase becomes permanent) 

ÅOximes are generally not effective against Soman and Tabun 



Anticonvulsants 

Role of Anticonvulsants 

ÅTreat and prevent nerve agent induced seizures 

ÅSedation 

Administration at warm zone / high risk areas 

ÅSingle dose diazepam autoinjector 

Administration at first aid post / hospital 

ÅMidazolam is drug of choice 

ÅMidazolam 0.2mg/kg followed by repeat dose or infusion 

ÅOther benzodiazepines can be used 



Autoinjection 
ÅAutoinjectors is a single use medical device prefilled with a drug 

designed for easy intramuscular administration 

Advantages 

Åω 9ŀǎŜ ƻŦ ǳǎŜ ƛƴ ƘƛƎƘ Ǌƛǎƪ ŜƴǾƛǊƻƴƳŜƴǘǎ όǿƛǘƘ tt9 ǳǎŜύ 

Åω {ǇǊƛƴƎπƭƻŀŘŜŘ ŀƭƭƻǿǎ ŀǳǘƻπ ǘǊƛƎƎŜǊ ƻŦ ƛƴƧŜŎǘƛƻƴ 

Åω !ƭƭƻǿǎ ǎŜƭŦ ŀŘƳƛƴƛǎǘǊŀǘƛƻƴ 

ÅCWA antidotes available in Autoinjectors 

Åω !ǘǊƻǇƛƴŜ 

Åω hȄƛƳŜ 

Åω 5ƛŀȊŜǇŀƳ 



Autoinjection 

https://dokumen.tips 



Nerve Gas Autoinjector 
Administration 



MARK I kit      Diazepam  

https://commons.wikimedia.org/wiki 

https://fellowshipoftheminds.com/2016 



Mark I kit : Injection site selection 

Thigh Buttocks Hazmat basic life support (2014) 



Mark I kit : Injection site selection 

Outer thigh muscle 

Upper outer quardrant  
of buttocks 

Hazmat basic life support (2014) 



Mark I autoinjection 

Hazmat basic life support (2014) 



DOSAGE SCHEME FOR MARK I 
ADMINISTRATION use in Hot Zone  

Hazmat basic life support (2014) 



!¦¢hLbW9/¢hw !//hw5LbD ¢h ά35έ 

First antidote 
(Atropine+Oxime) 

Diazepam 

Dim (Darked) 1 dose No 

Drenched 2 dose Consider for prevention of seizures 

Disable 3 dose  Yes for seizures Mx  
 and prevention of seizures 

https://dokumen.tips 



Blistering agent poisoning  
Lewisite 

Mustard  



Blistering agents comparison 

Agent ERYTHEMA BLISTERS BONE MARROW 
SUPPRESSION 

CNS EFFECTS 

Sulphur Mustard 2 ς 24 hrs 2 ς 24 hrs Yes Prominent 

Nitrogen Mustard 2 ς 24 hrs 2 ς 24 hrs Yes + 

Lewisite Immediate 2 ς 12 hrs Not common - 

Phosgene Oxime Immediate No blisters Not common - 



Vesicants: Treatment 
Vesicants with no Antidotes 

ÅSulphur Mustard, Nitrogen Mustard, Phosgene Oxime 

Key Focus 

ÅDecontamination 

ÅManagement of respiratory complications 

ÅManagement of skin and wound complications 

ÅManagement of Eye injury 

ÅPain relief 

ÅFull blood count as baseline test (Bone marrow suppression) 

*Asymptomatic individuals can be discharged followed up in 24 hrs* 



Lewisite : Treatment 
Key Focus 

ÅDecontamination 

ÅManagement of respiratory complications 

ÅManagement of skin and wound complications 

ÅManagement of Eye injury 

ÅPain relief 

ÅFull blood count as baseline test (Bone marrow suppression) 

Antidotes 

ÅBritish !ƴǘƛπ[ŜǿƛǎƛǘŜ 
ÅDimercaprol 
ÅDimercaptopropane Sulphonates (DMPS) 
Å2,3πŘƛƳŜǊŎŀǇǘƻǎǳŎŎƛƴƛŎ acid (Succimer) 



Blood agent 



Chemical agent - blood agent  
Â®óÌăâ¬âöëö îóÉâöÂæõćÚÿìâøîÚÿâĆÕîòæâîÚÖ°ăìâ­  
ßõê 7 Â­óèÜæõÕËöß  
îóÂóä ÿìâøîÚßõêăÌãóăÚÕ° (chemical/cellular 
asphyxiation)  
·Flushing due to vasodilatation  
·Coma/seizure within 30 second 
·Metabolic acidosis 

·Myocardial ischemia 

·Hypoxic symptoms 
Antidote  
IV3% Sodium Nitrite 10 ml Ą then  
 IV 25% Sodium Thiosulfate (50ml) 



Chemical : Riot control  



Also known as lacrimators, irritants, tear gas 

Aerosols 

ω /ƻƭƭƻƛŘ ƻŦ ŦƛƴŜ ǎƻƭƛŘ ǇŀǊǘƛŎƭŜǎ 

Intentionally to temporarily disable victims 

ω wŀǇƛŘ ƻƴǎŜǘ 

ω .ǊƛŜŦ ŘǳǊŀǘƛƻƴ ƻŦ ŀŎǘƛƻƴ 

ω IƛƎƘ ǎŀŦŜǘȅ Ǌŀǘƛƻ 

ω bƻƴπ[ŜǘƘŀƭ 



Riot Control Agents 
Mechanism of Action 

ÅIntense irritation to exposed mucosa or skin 

Death is Rare 

ω ƘƛƎƘ ŘƻǎŜ ŜȄǇƻǎǳǊŜΣ ŜƴŎƭƻǎŜŘ space 

Treatment 

ω Removal from exposure 

ω wŜƳƻǾŀƭ ƻŦ ŎƻƴǘŀƳƛƴŀǘŜŘ ŎƭƻǘƘƛƴƎ ǊŜƳƻǾŜŘ 

ω /ƻǇƛƻǳǎ ǿŀǘŜǊ ƛǊǊƛƎŀǘƛƻƴ 

ω {ȅƳǇǘƻƳŀǘƛŎ ǘǊŜŀǘƳŜƴǘǎ ς Bronchodilators, Eye drops 



Chemical : Incapacitating Agents 



Incapacitating Agents 

Scopolamine 

3πvǳƛƴǳŎƭƛŘƛƴȅƭ benzilate (BZ, QNB) 

ω 5ǊƻǿǎƛƴŜǎǎΣ ǇƻƻǊ ŎƻƻǊŘƛƴŀǘƛƻƴΣ ǎƭƻǿ ǘƘƻǳƎƘǘ process, 
delirium 

¦ƭǘǊŀπǇƻǘŜƴǘ hǇƛƻƛŘǎ 

ω aƻǎŎƻǿ ¢ƘŜŀǘǊŜ IƻǎǘŀƎŜ /ǊƛǎƛǎΣ 2002 

 

* The list of possible chemicals experimented or indicated for use as CWA is huge.*  



Chemical 

Vomiting agent 
ÅÿÂõÕîóÂóäáóãĂÚ 30 èõÚóØö ς 2 ÚóØö 
ÅÜèÕéöäêñ ìóãĂÉăâ¬ëñÕèÂ ÿÉĆÛĀÚ¬ÚîÂ 
ÅĀëÛÅî ÚČĈóæóãăìæ 
ÅÅæøćÚăë­ îóÿÉöãÚ 
ÅäòÂêó 
ÅäòÂêóÖóâîóÂóä 
ÅĂë¬ìÚ­óÂóÂÜ­îÈÂòÚ ìäøî îîÂÉóÂØöćÿÂõÕÿìÖù 
ÅîóÂóäÉñÕöÃ÷ĈÚÿîÈĂÚ 30 ÚóØö ς 3 ËòćèāâÈ 

 

ÅChocking agent  
ÅÿÂõÕîóÂóäĂÚ  2-6 ËòćèāâÈ 
ÅDyspnea , hypoxia 
ÅHypotension 
ÅDelay pneumonitis 
ÅäòÂêó 
ÅA-B-C  
Åăâ¬âö antidote  



Chemical  Agent : Conclusion  

ÅIncapacitating agent ÂäñëòÛÂäñë¬óã ÅùâÖòèÿîÈăâ¬ăÕ­ 

Classification Specific names Synonyms Main clinical effect  Antidote 

Nerve agents  Tabun 
Sarin 
Soman 
VX 

GA 
GB 
GD 
VX 

Cholinergic crisis 
Paralysis 
Ventilatory failure 
Coma 

Atropine  
Pralidoxime 
Diazepam 

Vesicants Lewisite  
Sulfur mustard 
Phosgene oxime 

L 
Mastard gas 
CX 

Blister formation 
Chemical burn  

British-Anti-Lewisite 
(BAL) for Lewisite only 

Cyanides Hydrogen cyanide 
Cyanogen chlotide 

AC 
CK 

Cellular asphyxiaĄ lactic acidosis 
CV collapse 
CNS = coma, seizure 

Amyl/Sodium nitrite 
Sodium thiosulfate 
Hydroxocobalamin 

Pulmonary agent  
(irritant gas) 

Phosgene  CG ARDS Ą hypoxia 
Respiratory failure  

None 

Riot control agent 
(Tear gas)  

CN 
CS 

Mucosa & skin irritation  None 

Incapacitating agent  QNB, 3-quinuclidinyl 
benzilate  
Carfentanil  

BZ 
 
- 

Anticholinergic toxidrome 
 
Opioid toxidrome 

Physostigmine 
 
Naloxone  



Biological Warfare agents 



îóèùÙËöèáóß ĀÛ¬ÈÖóâÂóäĀßä¬ÂäñÉóã  

Contact Airborne Droplet Noncommunicable  

DƭŀƴŘŜǊΩǎ 
Melioidosis 
Smallpox 
Viral 
hemorrhagic 
fever 
Food-Wate 
safety threats  
 

Smallpox 
SARS 
Viral 
hemorrhagic 
fever 

Plaque 
Tularemia 

Anthrax 
Botulism 
Brucellosis 



Biological  Agent 

ÅInfection process Č ÂæăÂÂóäÖõÕËøĈî âöäñãñÿèæóÃîÈÿËøĈîàòÂÖòè 
ÅBactereia :- Antrax, Plaque, Tularemia, Q fever, Brucellosis, etc. 
ÅVirus :- Small pox, Viral hemorrhagic fever, Ebola, Marburg, etc.  
ÅToxin  ČßõêÉóÂÖòèÿËøĈîÿÃ­óëú¬ä¬óÈÂóã  ÿÂõÕîóÂóäÿäĆèÂè¬ó ăâ¬âöäñãñàòÂÖòè 
ÅBotulinum toxin  
ÅStaphylococcal enterotoxin B (SEB) 
ÅMycotoxin 
ÅRicin   



Anthrax (Bacillus anthracis)  

CDC : Category A  
îóÂóä ăÃ­ ÜèÕÿâøćîãÖóâÖòè î¬îÚÿßæöã 
ÿÂõÕÿÜĆÚĀÝæÿÜøćîã ÖõÕÿËøĈîÈ¬óãØöćÝõèìÚòÈ 
ÖõÕÿËøĈîĂÚÜîÕ ĂÚØóÈÿÕõÚîóìóä ĀæñÂäñĀëÿæøîÕăÕ­ 

 
äòÂêóÕ­èã Doxycycline  
äòÂêóáóèñÖõÕÿËøĈîÌČĈóÿÖõâ 



Smallpox : āäÅÞöÕóê ìäøî ăÃ­Øäßõê 

ÅSmallpox - Systemic viral disease  

ÅCDC : Category A 

ÅÿËøĈîÂ¬îāäÅ Åøî variola virus.  

ÅWorld Health Organization (WHO) 
ÜäñÂóéè¬ó ÂóäÿÂõÕāäÅäñÛóÕÚöĈăÕ­ìâÕăÜÉóÂāæÂĀæ­è 
ÖòĈÈĀÖ¬ Å.é. 1980   

ÅÂóäĀßä¬ÂäñÉóãÿËøĈî 

ÅëòâÝòëëóäÅòÕìæòćÈØóÈÂóäìóãĂÉ (airborne) 

ÅëòâÝòëÿëøĈîÝ­óÃîÈÝú­ÖõÕÿËøĈî  

ÅëòâÝòëëóäÅòÕìæòćÈÉóÂÛóÕĀÝæ   Centers of disease control and prevention 



Botulism toxin : CDC category A   
îóÂóä 
     Öóâòè ÿìĆÚáóßÌ­îÚ 
     ÂæøÚæČóÛóÂ  
     Âæ­óâÿÚøĈîî¬îÚĀäÈ  
     ÂóäìóãĂÉæ­âÿìæè 
ÂóääòÂêó 
     ßòÂĂÚßøĈÚØöćØöćâöëõćÿä­óÚ­îãą  
     ĂË­ÿÅäøćîÈË¬èãìóãĂÉ ×­óÉČóÿÜĆÚ 
    Botulinum antitoxin 
 Trivalent  
 Pentavalent 



Ricin Toxin : ÿâæĆÕæñìù¬È  

ăÃ­ ăî ÿìÚøćîã ÜèÕÿâøćîã 
ßä¬îÈîîÂÌõÿÉÚ ×÷È ìóãĂÉæ­âÿìæè 
îèòãèñæ­âÿìæè ìæóãäñÛÛ  
ÿëöãËöèõÖÿÊöãÛßæòÚ 

 
ÂóääòÂêó 
ÜäñÅòÛÜäñÅîÈÖóâîóÂóä   
ăâ¬âöÂóääòÂêóÉČóÿßóñ 
ăâ¬âöãóÖ­óÚßõê 



Radiological & Nuclear agents 



Radiological agent & Nuclear terrorism    

Names  Methodologies  Examples 

Radiological exposure device Hidden sealed radioactive source High gamma source  
(Cobalt-60, Cesium-137, Iridium-192) 

Radiological dispersal device 
 

Spreading radioactive material  
άŘƛǊǘȅ ōƻƳōέƻǊ unsealed source 

Conventional explosion & producing 
radioactive contamination  

Nuclear reactor sabotage  Attack on reactor or sabotage  
Resulting in a meltdown  

Disabling a nuclear ǊŜŀŎǘƻǊΩǎ ŎƻƻƭƛƴƎ ǎȅǎǘŜƳ  

Improvised nuclear device  Detonation of a true nuclear 
bomb  

Detonation a homemade nuclear device  

Nuclear weapon Terrorist pirating & detonation of 
nation nuclear weapon  

A one kiloton, suitcase-size, nuclear 
weapon, pirated from nuclear powers  



Xray / Photon  



Types of Radiation Exposure 

External irradiation 

ÅǿƘƻƭŜπōƻŘȅ 

ÅǇŀǊǘƛŀƭπōƻŘȅ 

Contamination by radioactive materials 

ÅExternal (deposited on the skin) 

ÅInternal (inhaled, swallowed, absorbed through skin, or introduced through 
wounds). 

Incorporation of radioactive materials 

ÅUptake by body cells, tissues, or organs (bone, liver, kidney, etc). 

Combined radiation injury 

Åcombination of the above complicated by trauma 



Units of Radiation Dosage   

Unit Meaning  Abbreviation  Value System  Common Usage  

Rad Radiation 
Absorbed 
Dose 

rad 0.01 J/kg = 1 cGy USA High dose, 
Acute exposure 

Rem Roentgen 
Equivalent 
Man  

rem Biological damage from        
0.01 J/kg of x-rays = 1 cSv 

USA Lower dose, 
Chronic exposure  

Gray Eponym,  
In honor of Louis 
Harold Gray  

Gy 1 J/kg = 100 rad SI High dose, 
Acute exposure 
 

Sievert  Eponym, 
In honor of Rolf 
Maximilian Sievert 

Sv Biological damage from         
1Gy of x-rays = 100 rem 

SI Lower dose, 
Chronic exposure  
 



LD 50/ 30 in humans 
= 400-450 RADS 



Radiation cause injury 

ÅHCP realize that 

1. Radiation dose not cause immediate death 

 

2. Radiation dose not cause immediate burn or other wound 

 

3. Exposure to radiation alone is not a medical emergency and 
is not a threat to responders  



Acute Radiation Syndrome (ARS) 

ÅOrgan systems effected following high 
dose 
ÅBone marrow Ą Lymphocyte (first) 

ÅGastrointestinal  

ÅCVS/CNS 

ÅSkin 

ÅARS requires 
ÅHigh dose > 00 cGy (100 rad)  

ÅHigh dose rate, usually seconds to hours  

ÅPenetrating radiation  

Å4 Phase of ARS   

1. Prodromal : early S&S 

2. Latent : Critical cell 
populations declining 

3. Manifest ill  

4. Recovery od Death  



Radiation illness triage table in prodromal phase 
Signs & 

Symptoms 
Mild 

1-2 Gy 
Moderate 

2-4 Gy 
Severe 
4-6 Gy 

Lethal 
>8 Gy 

Onset of vomiting  
Incidence %  

> 2 h 
10-50 

1-2 h 
70-90 

< 1 h 
100 

< 10 min 
100 

Diarrhea 
Onset 

Incidence %  

None 
 

None to mild Mild to moderate 
3-8 h 
< 10 

Heavy 
< 1 h 
100 

Temperature  
Onset 

Incidence %  

Normal < 38.5 C 
1-3 h 
10-80 

>38.5 C 
>1-2 h 

>80-100 

High fever 
< 1 h 
100 

Headache 
Onset 

Incidence %  

Slight Mild Moderate 
4-24 h 

50 

Severe 
1-2 h 
80-90 

Consciousness 
Onset 

Incidence %  

Normal Normal Normal Unconscious for 
sec to min  

100 c > 50 Gy 



Latent phase duration based on                  
absorbed dose of radiation  

1-2 Gy 

2-4 Gy 

4-6 Gy 

> 8 Gy 

Å21-35 days 

Å18-28 days 

Å-18 days 

Å0 day 



Critical ill ARS 

ÅOrgan systems effected following high dose 
ÅBone marrow Ą Lymphocyte (first) 

ÅGastrointestinal Ą N/V/D, sepsis, GI bleed 

ÅCVS/CNS Ą cerebrl edema  

ÅSkin Ą epilation, erythema, dry&wet 
desquamation and necrosis  

ÅARS requires 
ÅHigh dose > 100 cGy (100 rad)  

ÅHigh dose rate, usually seconds to hours  

ÅPenetrating radiation  

Andrews Lymphocyte normogram  



Radiation Treatment : Decontamination  
Respiratory  

ÅAdequate ventilation & oxygenation 

Skin decontamination  

ÅNot necessary for irradiation exposure 

ÅRadioactive gas exposure : Radon, Xenon-133 

Skin & hair decontamination for contact with solid, liquids or aerosols 
ÅRemove everythings 

ÅTepid water + liquid soap 

ÅPay close attention to skin fold 

ÅGently dab skin where water is not available 

ÅAvoid vigorous scrubbing  





Radiation Treatment : internal contamination  
Alter absorption  

ÅDecontmination 

Antidote administration  

ÅCalcium and/or Zinc DTPA for  
ÅAmericium (Am) 
ÅCurium (Cm) 
ÅPlutonium (Pu) 

ÅPotassium iodide for 
ÅIodine (I) 125 & 131  

ÅPrussian blue 
ÅCesium (Cs) 137  
ÅThallium (Tl) 

Basics  

ÅContinually reassess ABCs 

ÅTreat accordingly 

ÅChange catabolism 

ÅNot applicable 

Distribute differently & enhance 
elimination  

ÅDTPA 

ÅPotassium iodide  

ÅPrussian blue  

ÅForce water intake & diuresis for 
Tritium internal contamination 



Explosive Device  



Blast effect 
ÅDirect blast injuries : primary BI 
ÅShock wave 
ÅThermal (fire) 
ÅÝú­Øöćîãú¬ĂÂæ­ âòÂÉñăâ¬äîÕ 
ÅÂóäÛóÕÿÉĆÛÿÂõÕÂòÛîèòãèñáóãĂÚ ÂäñÕúÂ Âæ­óâÿÚøĈî ÿãøćîĀÂ­èìú 

ÅIndirect blast injuries : Secondary & 
Tertiary BI 
ÅDebris come with the wind ÿéêèòëÕùØöćÜæõèâóÂòÛ
ÅæøćÚ blast wave 
ÅÅèóâä­îÚìäøîÿÜæèăàØöćÜæõèâóÂòÛÅæøćÚ blast wave 
ÅÅÚÂäñÿÕĆÚăÜÖóâĀäÈ blast wave ăÜÂäñĀØÂÂòÛèòÖ×ùîøćÚ  

 



BLAST INJURIES 
ÅTreatment of Blast Injuries from a Nuclear Attack 
ÅBlunt trauma 

ÅPressure Trauma 
ÅäñèòÈØöćëùÕÅøîÜîÕ  
ÅÿÂõÕ air embolism ÉóÂÂóäÊöÕÃóÕÃîÈ×ùÈæâĂÚÜîÕ Āæñ air embolism ÿÃ­óăÜĂÚ
ÂäñĀëÿæøîÕ  
ÅĂì­ 100% oxygen, positive pressure ×­óÉČóÿÜĆÚ  
ÅìóÂëÈëòãáóèñ  Ăì­ÉòÛÅÚăÃ­ÚîÚÖñĀÅÈÌ­óã ìòèÖČćó  

Å Thermal Injuries  

Å Eye Injuries 
Åflash blindness ÿÂõÕËòćèÅäóè ÚóÚ 15-30 èõÚóØö 

ÅRetinal scarring ÿÂõÕÉùÕÛîÕ×óèäØöćÉîÜäñëóØÖó  
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ÿÅäøćîÈâøîË¬èã  





 UN number               Name of substance        



Guide no.                  Special condition 




