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A When the drum beats to
guarters 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

A Review the history of biochemical weapons

A Understand the major types of chemical weapons
available and the principles of medical
management

A Understand 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
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Von Clauswitz (1780.831)

AAWar is a co
OPol i1 ti kd (P
Politics)T by other
meansao




mmia

;'“‘1"1"7‘1 \":;'1"’ j=)a) ﬁc, y’ -’9
%_;;z:;:’ﬁsm Sp R 102 .

T

AR

K=ninra)

de 2D on3 l"’” R R i :-1

f i




ioolaD P —
| tnj;hlpmli?—/ (_} Thasos |
\ S

O

Major Cities

Athenian League

Spartan Allies - ——

in 435 BCE

oy

Delium 423 BCE




Plagual Caffa 1346

Historical shorelines and drainage shown
HUNGARY Present-day city names in parentheses

Present-day country boundaries and names in gray il
FAME

= Baikal
A o
RUSS! . ¢
AlLL > £
" NP0 <
e P NORTH
KOREA

Karakorum % (Ulaanbastar) KORYO
Capital of Mongol % ° \
empire after 1235 0 KOREA

MO LA G -Zhongdu(Beig'ingl

SOUTH

5 X 1% 3.4 ptured in 121
Mediterraonean - Conquered by Mongals, 1227 e Yellow
Sea = : Uygor Ningxia (Yinchuan!® ‘LQ\;'. Sea
JBulchara (Bukharo) N p— vcﬂ * CK;';E.':‘} Jin
g “Samarkand (Samargand) © H | N A Location of 3w empure after 1214
Merv (Mary) Genghis Khan's dexth

Genghls Khan's empire, 1227
AT X Mongol homeland o %00
Gl *' Uygur Tribe, 1206 MILES

- .
Longitude East 60° of Greenwich B0 100*




Smallpox and the French and Indian

General Jeffrey Amherst approved ' Y
Exchanging smallpox infested

Blankets with Huron Indians 'T

Il n 1763 during Pontlac(}"s |l 1 0
Resulting in decimation of the {

Indian foe. !




Fritz Haber (1868.934)

ntroduced chlorine gas
ntroduced phosgene gas

~ollowing World War 1
developed Hydrogen cyanide
I Zyklon B
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World War 1 Casualties

United Kingdom
A Phosgene

A 20, 015 casualties

A 1895 death®.4%)

A Mustard

A 160, 970 casualties
A 4,167 deaths (2.5%)

United States

A Phosgene

A 6834 casualties

A 66 deaths (1%)

A Mustard

A 27,711 casualties
A 599 deaths (2.1%)



World War 1 Casualties

A One third of the 5 million WW1 casualties due to
chemical weapons

A Pulmonary agents (chlorine and phosgene) were
the most lethal

A The largest number of chemical casualties were
due to mustard (all in the last year of the war)



The Interwar Years

A 1925 Geneva ProtocdUse of chemical and biological
weapons is forbidden

A 1935 Eritrealtaly uses mustard bombs to defeat Ethiopian
troops

A 1936 GermamGerhart Schrader at IG Farben synthesizes
TABUN an organophosphate anticholinesterase

A 1938 GermanySchrader synthesizes a new compeund
SARIN- 10x as potent as TABUN

A 1943 Germany Nerve agent SOMAN synthesized



SS John Harvey
Bari Mustard Disaster 2 Dec 1943
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617 casualties with a 14% fatality rate



Biological Warfare: Plague

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

A 99 bubonic deaths followed I
by rodent dieoff

A Changthe, China Nov
1941 lone Japanese plane
rel eased nst
particle® thousands of

plague deaths ensue Dr. Shiro Ishii
Unit 731




VX

A Synthesized at Imperial Chemical Company 1953

A 1000 x more toxic than Sarin when applied to
skind a drop the size of a pinhead could cause
death within 15 minutes



Yemen Civil War
19621970

A Egyptians dropped mustard
gas on multiple occasions

A January 1967, Kitaf, bombs
dropped upwind of town. 95% . — Habarat,
of population of Kitaf dead PCAN Y A Ghaydan,
within 50 minutes. All TG vemh SO iR
animals dead. Probable nerve

agent . f»Mocha

A Additional attacks against
Gahar, Gahas, Hofal, Gadr,
Gadafa in 1967

"Al Hudaydah

*Al Mukalla

*Aden
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A Mustard Agents used
extensively

A Severe casualties
evacuated to European
hospitals

A UN panel estimated that |
45,000 Iranians injured by |
Iragi chemical weapons |
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Halabja- 1983

A Saddam Hussein gassed
Kurdish villagers in
Northern Irag

A > 5.000 casualties

A Gas was a fast acting
vapori either cyanide or
a nerve agent




Major Chemical Threats

A Pulmonary Agents
A Cyanide Agents

A Vesicants

A Nerve Agents

A Riot control and incapacitating agents
A Toxic industrial chemicals



A C
AP
AP

Pulmonary Agents

nlorine
nosgene

~1B (perfluoroisobutylene)




Pulmonary Agents Pathophysiology
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Clinical Considerations

A Pulmonary Agents cause pulmonary edema

A Latent periodonset delayed by hours, objective
signs appear later than symptoms

A Sudden death may occur due to airway
obstruction or bronchospasm



Clinical Considerations

A Pneumonia common3 days after injury
A Effects exacerbated by exertion
A No specific therapy



Clinical Considerations

A Mild exposure: Chest tightness, cough, exertional
dyspnea
A Moderate exposure: above symptoms plus

hoarseness, stridor and pulmonary edema within
2-4 hours

A Severe 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

A Difficult to weaponize
A Very volatile- blows away

A Weapons inefficierit cyanide payload destroyed
iIn 50% of munition delivery explosions



Current Threats

A Focused Targets: Terrorist attacks, homicides,
suicides

A Household products: silver polish, rodenticides

A Industrial Hazards: chemical processing industry,
metal plating, iron and steel mills, gold and silver
mines



Hydrogen Cyanide

A Colorless liquid or gas
A Odor of bitter almonds
A Vapor density lighter than air

A Boils at 70 degrees F and freezes at 7
degrees F

A Highly water soluble
A Nonpersistent



HCN .—— H*+CN CNCI - CN + Cl,

Hydrogen Cyanide | Cyanogen Chloride

A Colorless liquid or gas A Colorless gas or liquid

A Odor of bitter almonds A Pungent, biting odor

A Vapor density lighter than| A Vapor density heavier
alr than air

A Boils at 70 degrees Fand | A Boils at 59 degrees F,
freezes at 7 degrees F freezes at 20 degrees F

A Highly water soluble A Slightly water soluble

A Nonpersistent A Nonpersistent




