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ÅWhen the drum beats to 

quarters is now a time of 

fearful expectation, and it 

is now the surgeon feels 

how much the nature of 

the wounds which might 

be brought to him ought 

to have occupied his mind 

in previous study.  

Sir Charles Bell, 1855 

http://www.library.ucla.edu/libraries/biomed/his/PainExhibit/bell.htm


Objectives 

ÅReview the history of biochemical weapons 

ÅUnderstand the major types of chemical weapons 

available and the principles of medical 

management 

ÅUnderstand the major types of biological weapons 

available and the medical management of those 

most likely to be employed in a civilian attack 



Terrorism: the use of violence or the 

threat of violence to effect political change 
Å  

Osama bin Laden Sheikh Ahmed Yassin  



Von Clauswitz (1780-1831) 

ÅñWar is a continuation of 

óPolitikô (Policy or 

Politics) ï by other 

meansò 





Delium 423 BCE 



Plague ï Caffa 1346 



Smallpox and the French and Indian 

War 

Å  

 General Jeffrey Amherst approved 

Exchanging smallpox infested  

Blankets with Huron Indians  

In 1763 during Pontiacôs rebellion 

Resulting in decimation of the  

Indian foe. 



Fritz Haber (1868-1934) 

ÅIntroduced chlorine gas 

ÅIntroduced phosgene gas 

ÅFollowing World War 1 

developed Hydrogen cyanide 

ï Zyklon B 

 

 

 

                                  









World War 1 Casualties 

ÅPhosgene 

Å    20, 015 casualties 

Å      1895 deaths (9.4%)                   

ÅMustard 

Å     160, 970 casualties 

Å     4,167 deaths (2.5%)         

ÅPhosgene 

Å6834 casualties 

Å     66 deaths (1%) 

ÅMustard 

Å   27,711 casualties 

Å    599 deaths (2.1%) 

United Kingdom United States 



World War 1 Casualties 

ÅOne third of the 5 million WW1 casualties due to 

chemical weapons 

ÅPulmonary agents (chlorine and phosgene) were 

the most lethal 

ÅThe largest number of chemical casualties were 

due to mustard (all in the last year of the war) 

 



The Interwar Years 

Å1925 Geneva Protocol- Use of chemical and biological 
weapons is forbidden 

Å1935 Eritrea- Italy uses mustard bombs to defeat Ethiopian 
troops 

Å1936 Germany-Gerhart Schrader at IG Farben synthesizes 
TABUN an organophosphate anticholinesterase 

Å1938 Germany- Schrader synthesizes a new compound-
SARIN- 10x as potent as TABUN 

Å1943 Germany ï Nerve agent SOMAN synthesized 



SS John Harvey 
Bari Mustard Disaster 2 Dec 1943 

617 casualties with a 14% fatality rate 



Biological Warfare: Plague 

ÅNingpo, China Oct. 1940 
Japanese plane released  
5kg of fleas 

Å99 bubonic deaths followed 
by rodent die-off 

ÅChang-the, China Nov 
1941- lone Japanese plane 
released ñstrange 
particlesðthousands of 
plague deaths ensue 

 

Dr. Shiro Ishii 

    Unit 731 



Vx 

ÅSynthesized at Imperial Chemical Company 1953 

Å1000 x more toxic than Sarin when applied to 

skinða drop the size of a pinhead could cause 

death within 15 minutes 

 



Yemen Civil War 

1962-1970 
ÅEgyptians dropped mustard 

gas on multiple occasions 

ÅJanuary 1967, Kitaf, bombs 
dropped upwind of town. 95% 
of population of Kitaf dead 
within 50 minutes.  All 
animals dead.  Probable nerve 
agent   

ÅAdditional attacks against 
Gahar, Gahas, Hofal, Gadr, 
Gadafa in 1967 

 



Iran-Iraq War 1980ôs 

ÅMustard Agents used 

extensively 

ÅSevere casualties 

evacuated to European 

hospitals 

ÅUN panel estimated that 

45,000 Iranians injured by 

Iraqi chemical weapons 



Halabja - 1983 

ÅSaddam Hussein gassed 

Kurdish villagers in 

Northern Iraq 

Å> 5,000 casualties 

ÅGas was a fast acting 

vapor ï either cyanide or 

a nerve agent 



Major Chemical Threats 

ÅPulmonary Agents 

ÅCyanide Agents 

ÅVesicants 

ÅNerve Agents 
ÅRiot control and incapacitating agents 

ÅToxic industrial chemicals 



Pulmonary Agents 

ÅChlorine 

ÅPhosgene 

ÅPFIB (perfluoroisobutylene) 

 



Pulmonary Agents - Pathophysiology 



Clinical Considerations 

ÅPulmonary Agents cause pulmonary edema 

ÅLatent period- onset delayed by hours, objective 

signs appear later than symptoms 

ÅSudden death may occur due to airway 

obstruction or bronchospasm 



Clinical Considerations 

ÅPneumonia common 3-5 days after injury 

ÅEffects exacerbated by exertion 

ÅNo specific therapy 



Clinical Considerations 

ÅMild exposure: Chest tightness, cough, exertional 

dyspnea 

ÅModerate exposure: above symptoms plus 

hoarseness, stridor and pulmonary edema within 

2-4 hours 

ÅSevere exposure: Massive pulmonary edema 

within 1 hour 



Cyanide 

Zyklon B (hydrocyanic acid) Cremation Pits Auschwitz 

                  1944 

http://motlc.wiesenthal.com/gallery/pg20/pg6/pg20640.html


Cyanide -  Military Operations 

ÅDifficult to weaponize 

ÅVery volatile -  blows away 

ÅWeapons inefficient ï cyanide payload destroyed 

in 50% of munition delivery explosions 



Current Threats 

ÅFocused Targets: Terrorist attacks, homicides, 

suicides 

ÅHousehold products: silver polish, rodenticides 

ÅIndustrial Hazards: chemical processing industry, 

metal plating, iron and steel mills, gold and silver 

mines 



Hydrogen Cyanide  

ÅColorless liquid or gas 

ÅOdor of bitter almonds 

ÅVapor density lighter than air  

ÅBoils at 70 degrees F and freezes at  7 

degrees F 

Å Highly water soluble 

Å Nonpersistent 



ÅColorless liquid or gas 

ÅOdor of bitter almonds 

ÅVapor density lighter than 

air  

ÅBoils at 70 degrees F and 

freezes at  7 degrees F 

Å  Highly water soluble 

Å  Nonpersistent 

 

ÅColorless gas or liquid 

Å  Pungent, biting odor 

ÅVapor density heavier 

than air 

Å  Boils at 59 degrees F, 

freezes at 20 degrees F  

ÅSlightly water soluble 

ÅNonpersistent 

Hydrogen Cyanide Cyanogen Chloride 

HCN H+ + CN- CNCl CN- + Cl2 


