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INTRODUCTION 
A s in any profession, employees in any 

O/P laboratory are at a cons tant risk to in
jury in one way or another every day. Be it 
s l ipping on a wet floor or cutt ing a finger 
with a knife, these risks are accepted be 
cause they are remote , and the cause and 
effect of the risks are obvious . 

Unreasonab le risk is yet ano the r matter . 
Unreasonab le risk wi thout knowing it can 
lead to poss ible and probable injury. 
Therefore , it is impor tant to recognize and 
unders tand the potential r isks to which the 
O/P profession is exposed and to learn to 
avoid t hem through safe practices and 
work habi ts . 

This presenta t ion is not an editorial or 
opinion of the author , it is an accumulat ion 
of g o v e r n m e n t * occupat ional health and 
safety documen ta t ion and safety data 
s h e e t s f rom s p e c i f i c m a n u f a c t u r e r s . 
W h e n e v e r possible , direct quotes are used 
from the documen t s l isted in the refer
ences . 

An impor tan t factor to cons ider is that 
all the materials and chemicals rev iewed 
present virtually no health risks if handled 
properly. Th is guidel ine is in tended as a 
source of information. It does not a t tempt 
to p resen t all data; rather, it p resen ts per
t inent information and data in summary 
form. 

FIBERGLASS 
Fiberglass is available in m a n y forms. 

T h e compos i t ion and physical propert ies 
depend upon the applicat ion. For rein
forcing plast ics, the fibers are usually 6 to 9 
micrometers in diameter . A c o m m o n bin
der used in fiberglass weaving techniques 
is p h e n a l - f o r m a l d e h y d e . F ibe rg la s s is 
flexible, resis tant to heat and chemicals , 
and not soluble in any solvent. 

Health Hazards 
Skin "F iberg lass dust and fi laments can 
cause considerable skin irritation charac
terized by i tching, redness and swell ing. 
T h e larger, more rigid, the fiber, the 
greater the irritation. There is apparent ly 
no allergic react ion to fiberglass. Adverse 
dermati t is effects are reversible if exposure 
c e a s e s . " 1 

Lungs " Inhala t ion of fibrous glass dust 
does not appear to have caused major 
heal th p rob lems in workers . Long expo
sure to dust did not cause harmful effects 
as measu red by x-ray examinat ion of 
lungs , tests of lung function, mortali ty 
(death rates) or cancer i n c i d e n c e . " 1 

" In some studies, workers had excess ive 
rate of chronic bronchi t is and e m p h y s e m a . 
The adverse heal th effects were said to be 
non-disabl ing and reversible if exposure 
c e a s e d . " 1 Inhalat ion of fibrous glass dust 
by exper imenta l animals did not cause fi
brosis (growth of scar t issue in the lungs) 
or c a n c e r . 1 Fibrosis is not regarded as a 
h u m a n hazard of these f ibers . 2 

* Geneva, Switzerland, International Labor Office. 
Washington, D.C., NIOSH/OSHA Office. 

Hamilton, Canada, Canadian Center for Occupa
tional Health & Safety. 



Eyes Loose airborne f i laments may cause 
a potential hazard and subsequen t eye in
jury. "Need le sharp fragments of unat
tended fiber may cause penetrat ion and 
eye injury hazard so eye protect ion is 
n e c e s s a r y . " 2 

Cancer " T h e r e is considerable ev idence 
that inhalation of fibrous glass dust does 
not cause cancer in workers or exper imen
tal a n i m a l s . " 1 

Protective Equipment 

• Eye Glasses 
• Particle Dust Mask 
• Clean Lab Coat 
• Latex G loves 

Storage and Handling Use a well venti
lated room with good lighting. It is recom
m e n d e d to cover fibrous glass with plastic 
to prevent f i laments from becoming air 
b o r n e . 2 

First Aid and Emergency Procedures Up
on deve lopmen t of a rash or skin irritation, 
d iscont inue handl ing of fiberglass and seek 
medical at tent ion. In event of a loose fila
men t enter ing the eye , do not a t tempt to 
wash away. S e e k immedia te medical atten
t i on . 2 

Fire Fighting Fiberglass is a non -combus 
tible and does not pose a fire haza rd . 2 

CARBON (GRAPHITE) 
Carbon is derived from two sources: 

natural and synthet ic . W h e r e a s natural 
carbon can cause the disabling lung disease 
" p n e u m o c o n i o s i s , " synthet ic carbon, a pe
troleum product , is considerably safer. 
Syn the t i c graphi te is the choice used in the 
or thopaedic industry. 

Health Hazards 
Skin Dust and fi laments may cause minor 
skin irritation. The adverse condi t ions are 
reversible if exposure c e a s e s . 3 

Lungs Syn the t i c carbon produces minor 
irritation of the respiratory tract, but no 
lasting t issue d a m a g e . 3 

Eyes Loose airborne f i laments may cause 
a potential heal th hazard and subsequen t 
eye in jury . 3 

Cancer No data was obta ined discussing 
the re la t ion o f c a n c e r a n d s y n t h e t i c 
graphi te . 

Protective Equipment 

• Eye G la s se s 
• Particle D u s k Mask 
• Latex Gloves 
• Clean Lab Coat 

Storage and Handling U s e a well venti
lated room with good lighting. It is recom
m e n d e d to cover carbon fabrics with plastic 
to prevent a i rborne f i l aments . 3 

First Aid and Emergency Procedures Up
on deve lopmen t of a rash or skin irritation, 
d iscont inue handl ing of synthet ic graphite 
and seek medical at tent ion. In the even t of 
loose f i laments enter ing the eye , do not 
a t tempt to r emove . S e e k immedia te medi
cal a t t en t ion . 3 

Fire Fighting Carbon poses no significant 
fire or explos ion hazard unless a i rborne 
concent ra t ions are ex t remely h i g h . 3 

KEVLAR® 
Kevlar® is a Du Pont trade name for a 

class of aromat ic polyamide fibers. 

Health Hazards 
Skin " In h u m a n patch tests , no skin irrita
tion was observed after 48 hours of con
t inuous c o n t a c t . " 4 

Lungs " B a s e d on an imal insuff lat ion 
tests , respirable dust from Kevlar® pro
duces what would be cons idered a typical 
lung reaction to a nu isance dust part icu
l a t e . " 4 



Eyes Loose airborne fi laments m a y cause 
a potential hea l th hazard and subsequent 
eye in jury . 4 

Cancer No material was obta ined by the 
author discussing the relat ionship of Kevlar® and cancer . 

Protective Equipment 

• Eye Glasses 
• Particle Dus t Mask 
• Latex G loves 
• C lean Lab Coat 

Storage and Handling Use in a well ven
tilated and well lit room. Kevlar® should 
be s tored under a plastic cover to discour
age any airborne f i l aments . 5 

First Aid and Emergency Procedures In 
the even t of airborne fi laments enter ing 
the eye , do not a t tempt to wash away; seek 
immedia te medical a t t en t ion . 4 

Fire Fighting Kevlar® is a fire retardant 
and does not suppor t c o m b u s t i o n . 5 

ACRYLIC 
(Methyl-Methacrylate) 
(CH2 OCH 3 COOCH3) 

Acrylics e n c o m p a s s a large variety of 
res ins and plastics that are slightly soluble 
in water , very soluble in organic solvents , 
and c lassed as a colorless liquid with a 
fruity smell . Al though there are many 
b lends and brands of acrylic resins and 
plastics, they are all based as a methyl -
methacryla te and can be treated equally 
with concern to heal th and safety. 

Health Hazards 
Skin Methy l -methac ry la te is a l lergenic 
and can cause dermati t is on prolonged ex
posure to the s k i n . 6 

Lungs Overexposure to me thy l -metha 
crylate may cause irritation to the nose , 
throat, skin, and eyes . It is considered a 
narcotic and m a y also cause drowsiness 
and at very high levels , u n c o n s c i o u s n e s s . 7 

Eyes Ex t reme care should be taken to en
sure no contact is made with liquid acrylic 
and the eyes . Dus t genera ted from poly
mer ized acrylic should be a v o i d e d . 6 

Cancer " N o data are thus far available for 
the evaluation of carc inogenic power to 
h u m a n s of acrylic r e s i n s . " 6 

Protective Equipment 
• Eye Glasses 
• Latex G loves 
• Lab Jacket (long s leeve) 
• Dus t Mask 

Storage and Handling Liquids should be 
s tored in a no smoking room at room tem
perature and no t exposed to sunlight. A 
wel l venti lated room should be main
t a ined . 7 

" S i n c e its (acrylic) odor threshold is 
be low the permiss ible exposure limit, and 
since irritation occurs within three t imes 
the permiss ib le exposure limit, methyl -
methacryla te is t reated as a material with 
good warn ing p r o p e r t i e s . " 7 

In the event of a spill of excess ive 
a m o u n t s of acrylic, "Pe r sons not wear ing 
protect ive equ ipmen t and clothing should 
be restr icted from areas of spills or leaks 
until c leanup has been c o m p l e t e d . " 

1. R e m o v e all ignit ion sources . 
2. Venti late area of spill or leak. 
3. " F o r small quant i t ies , absorb on 

paper towels . Evaporate in a safe 
place (such as a fume hood) . Al low 
sufficient t ime for evaporat ing vapors 
to comple te ly clear the hood duct 
work . Burn the paper in a suitable lo
cation away from combust ib le mate 
rials. Large quant i t ies can be collected 
and a tomized in a suitable location 
away from a combust ib le chamber . 
Methy l -methacry la te should not be 
al lowed to enter a conf ined space, 
such as a sewer , because of the possi
bility of an e x p l o s i o n . " 7 

First Aid and Emergency 
Procedures 
Eye Exposure " W a s h eyes immedia te ly 
with large amoun t s of water , lifting the 



lower and upper lids occasionally. Ge t 
medical a t tent ion as soon as p o s s i b l e . " 7 

Skin Exposure "P rompt ly flush the con
taminated skin with water . If c lothing is 
soaked, r emove immedia te ly and flush the 
skin with water . Cloth ing should not be 
re-worn until all the acrylic is r emoved . If 
there is any skin irritation, seek immedia te 
medical a t t e n t i o n . " 7 

Overexposure If large amoun t s are in
haled, r emove the person to fresh air at 
o n c e . 7 

Swallowing In the unl ikely even t o f 
swal lowing liquid acrylic, get medical at
tention immediate ly . If it is not available, 
get the afflicted person to vomit . D o not 
induce vomit ing to an unconsc ious per
s o n . 7 

Fire Fighting "Methy l -me thac ry la t e will 
ignite at 421°C (790°F) . It can be extin
gu ished with dry chemica l foam or carbon 
dioxide. Dur ing decompos i t ion toxic gases 
and vapors (such as carbon monox ide ) may 
be r e l e a s e d . " 7 

POLYESTER 
There are m a n y different types, brands , 

quali t ies, and materials referred to as poly
es ter (e .g . , resin, tape, Mylor , Dacron, 
Acylid paint) . 

For use in or thopaedics , the material 
technical ly is polyester resin in s tyrene 
solut ion. S ty rene is a reactive m o n o m e r , 
clear and color less , oily liquid. It has a 
sharp swee t odor and is a necessary con
siderat ion w h e n evaluat ing the hazards 
and safety of polyeser resin as used in 
laminat ing. 

Health Hazards 
Skin Contac t with the skin can cause 
dermati t is and dissolve skin o i l s . 1 3 

Lungs " B r i e f exposure to high concent ra 
t ions of s tyrene vapor can cause irritation 
of the nose , throat , and lungs . P ro longed 
exposure to high concent ra t ions of vapor 

(10 ,000 ppm for l/2 hour or 2 ,500 ppm for 8 
hours) can cause paralysis of the central 
ne rvous sys tem and result in uncon
sc iousness and death. L o w e r concent ra 
t ions of vapor can cause mild to modera te 
i r r i t a t i on . " 1 2 

" T h e mos t c o m m o n heal th effects of 
mixing, shap ing , and curing s ty rene -
modified polyes ter resins relate to carcosis 
(headache , dizziness, d rowsiness , ano 
rexia, vomit ing) and mucosal irritation 
(burning of eyes , sneezing , cough ing) 
from s tyrene vapor and to the dermati t is 
potential of the c o m p o n e n t s . Odor and ir
ritation help to discourage ex tended expo
s u r e . " 1 1 

Eyes Liquids and vapors are irritating to 
the eyes and contact and exposure should 
be a v o i d e d . 1 3 

Cancer " S t y r e n e p roduced lung tumors in 
mice following oral adminis t ra t ion. Dea th 
from leukemia and l ymphoma (cancers of 
the whi te b lood cells) have been repor ted 
in workers exposed to mixtures of s tyrene, 
b e n z e n e , and butad iene . T h e cancers can
not be at tr ibuted to s tyrene a lone . A s well , 
there is ev idence that s tyrene has caused 
c h r o m o s o m e aberra t ions and o ther genet ic 
damage in workers : G e n e t i c damage may 
indicate an increased risk of cancer . T h e s e 
results are cause for concern that s tyrene 
may increase the risk of cancer in hu
m a n s . " 1 2 

Reproductive Effects " T h e r e is one report 
of an increased inc idence of birth defects 
a m o n g w o m e n working in plastic boat fac
tories. The w o m e n were exposed to sty
rene , polyes ter res ins , organic peroxides , 
and s o l v e n t s . " 1 2 

Protective Equipment13 

• Eye G la s se s 
• Clean Lab Coats ( long s leeve) 
• Latex G loves 

Storage and Handling Polyester resin and 
s tyrene solut ions should be stored in a dry, 
cool place away from strong oxidizing 
agents . G o o d housekeep ing should be 



mainta ined in a n o smoking room with 
g o o d ven t i l a t i on . 1 3 

First Aid and Emergency 
Procedures 
Eye Contact F lush eyes immedia te ly with 
water; seek immediate medical a t t en t ion . 1 3 

Skin Contact C lean skin with nonirri tat-
ing agen ts such as water less hand c leaners 
or an equal mixture of ace tone and sulphonated oil c leaner . Never use req sol
ven t s to c lean the skin. If a rash develops , 
seek medical c o u n s e l . 1 3 

Fire Fighting Polyes ter resin in s tyrene 
solut ion will burn if heated strongly or ex
posed to flame or sparks . It emits acrid, 
toxic fumes w h e n burn ing or decom
p o s i n g . 1 2 

DIMETHYLANILINE 
(C 6 H5 N(CH 3 ) 2 

This is a s t raw to b rown colored liquid 
with a characterist ic ammonia- l ike odor 
used to p romote the curing of thermose t 
ting polyes ter resin. 

Health Hazards 
Skin Dimethylani l ine affects the body by 
contact with the skin. " O v e r e x p o s u r e to 
Dimethylan i l ine m a y affect the ability of 
the blood to carry oxygen . Dimethylani l ine 
has been s h o w n to cause me themoglob i 
n e m i a . " 1 4 

Lungs " D i m e t h y l a n i l i n e a b s o r p t i o n , 
w h e t h e r from inhalat ion of the vapor or by 
skin absorpt ion of the liquid, causes anoxia 
due to the formation of me themoglob in . It 
is said to be less toxic than anil ine as re
gards to me themog lob in formation, but 
more o f a central ne rvous sys tem depres
s a n t . " 1 4 

Eyes Avoid eye contact with l i q u i d . 1 4 

Cancer No data w a s obta ined discussing 
the re la t ionship of Dimethylani l ine and 
cancer . 

Protective Equipment 
• Eye G la s se s (splash proof) 
• Latex G loves 
• Clean Lab Coa t (long s leeve) 

Storage and Handling S tore in a cool well 
vent i la ted area away from sparks and heat . 
Ensu re conta iners are well sealed and con
taminat ion is not possible . S tore Dimethyl 
ani l ine in its original c o n t a i n e r . 1 4 

First Aid and Emergency 
Procedures 
Eye Exposure Wash eyes immedia te ly 
with large a m o u n t s of water; seek immedi 
ate medical a t t e n t i o n . 1 4 

Skin Exposure Wash con tamina ted skin 
immedia te ly with soap or mild detergent . If 
soaked into clothing, r emove and do not 
re -wear until properly laundered . If rash or 
irritation occurs , seek medical a t t e n t i o n . 1 4 

Breathing In even t of overexposure to 
fumes, expose the person to fresh air and 
seek medical a t t e n t i o n . 1 4 

Swallowing In this unlikely event , have 
the person drink large amoun t s of water, 
then try to make the person vomit . Do not 
make an unconsc ious person vomit . S e e k 
medical a t t e n t i o n . 1 4 

Fire Fighting Igni t ion t empera tu re is 
3 7 1 ° C ( 7 0 0 ° F ) . 1 4 

Contac t with strong oxidizers (Benzoyl 
peroxide) may cause explosion or fire. Con
tact wi th strong acids may cause violent 
splat tering. Dur ing decompos i t ion , haz 
ardous products of toxic gases and vapors 
may be re leased. Ext inguish any fire with 
foam, dry chemica l or carbon d i o x i d e . 1 4 

BENZOYL PEROXIDE 
(C6 H5 ( C O 2 ) 2 

Benzoy l peroxide is used as a paste to 
catalyze thermoset t ing polyester res ins 
and as a powder to cure acrylic resins . T h e 
major hazards are fire and explosion; 
heal th hazards are u n c o m m o n but not 
negl igible . 



Health Hazards 
Skin Benzoy l peroxide is used in medi
c ine for t rea tment of acne . It m a y cause 
dermati t is and skin irritation to more sen
sitive s k i n . 9 

Lungs F u m e s m a y cause nose and throat 
i r r i ta t ion. 9 

Eyes A v o i d a n y c o n t a c t o f B e n z o y l 
peroxide or fumes with the e y e s . 8 

Cancer " ( B e n z o y l Perox ide) w h e n re
peatedly applied to the skin of mice , was 
not a c a r c i n o g e n i c . " 8 

Protective Equipment 

• Eye Glasses 
• Latex G loves 
• Clean Lab Coat ( long s leeve) 

Storage and Handling Benzoy l peroxide 
should be s tored in its original conta iners 
in a cool , vent i la ted place apart from other 
f lammable or react ive materials . It should 
be protected from flame, static electricity 
sparks or sources of hea t such as s team 
pipes , radiators, or direct sunlight . Care 
mus t be taken not to contamina te Benzoy l 
peroxide . Empty Benzoy l peroxide con
tainers should be des t royed. K e e p the lid 
t ightly on the conta iner at all t i m e s . 8 

First Aid and Emergency 
Procedures 
Eye Exposure Wash eyes immediately 
with large a m o u n t s o f water . If irritation 
persis ts after wash ing , seek medical atten
t i on . 8 

Skin Exposure Wash con tamina ted skin 
immedia te ly using soap or mild detergent . 
If irritation persis ts after washing , seek 
medical a t t en t ion . 9 

Swallowing In this unlikely event , have 
the person drink large a m o u n t s of water, 
then try to get the pe rson to vomit . If the 
afflicted pe rson is unconsc ious , seek im
media te medical a t t en t ion . 8 

Fire Fighting Benzoy l peroxide igni tes at 
103°C (217°F) . " I t is a powerful oxidizer and 
contact with wood , paper , and o ther com
bust ible subs tances m a y cause f i r e . " 9 

Hazardous decompos i t ion products o f 
toxic gases and vapors may be re leased in a 
fire involving Benzoy l peroxide . " In case of 
a fire where a m o u n t s of Benzoy l peroxide 
are stored, wate r should be appl ied by 
sprinkler sys tem or by a hose at a safe dis
tance , preferably with a fog nozzle . Por ta
ble ext inguishers should not be u s e d . " 8 

POLYURETHANE 
(TWO PARTS: A & B) 

Polyure thane foams are a wide class of 
industrial chemica ls in many forms and 
quali t ies. Po lyure thane foams are formed 
by the react ion of polyals and i socyanates . 
I socyanates are a family of highly react ive 
chemica ls and are the key ingredient and 
backbone to po lyure thane foam. The mos t 
c o m m o n isocyanate is T D 1 ; others in wide 
use are M D 1 and PAP1 . 

W h e n de termining the safety and heal th 
hazards of po lyure thane foams, an evalua
tion of i socyana tes is imperat ive . Th is data 
refers to flexible foams in liquid, solid or 
cured s ta tes . 

Health Hazards 
Skin Po lyure thane chemica ls can cause 
dermati t is . Avoid contact with skin at all 
t imes. Po lyure thane dust is very irritating 
to the eyes . Avoid contact at all t imes. Iso
cyanate vapor , liquid and dust will react 
wi th the mois ture of your skin and dry out 
the cu tamion t i s s u e . 1 8 

Lungs T h e greates t potential risk to you 
w h e n you use po lyure thane chemica ls 
c o m e s from brea th ing fumes, mist , or 
dust . You mus t avoid breath ing these 
chemica ls . 

Eyes I socyanate vapor , liquid, or dust 
will react with the mois ture of your e y e s . 1 5 

Cancer " In 1978, T h y s s e n et al. , of G e r 
many publ i shed the paper , ' Inhalat ion 
S tud ies with Po lyure thane Foam Dus t in 



Relat ion to Respira tory Tract Carc inogene
s i s . ' Ma le and female S p r a g u e - D a w l w y 
rats were exposed to freshly genera ted 
po lyure thane foam dust, in concent ra t ions 
averaging 8 .65 m g / m 3 air, for 6 hours 
daily, 5 days a week , over a period of 12 
weeks . N o indicat ion of a carc inogenic ef
fect of the inhaled dust on the respiratory 
tract could be es tabl ished. Howeve r , any 
dust particles that en ter the lungs can 
cause s o m e r i s k . " 1 5 

Protective Equipment 

• Eye G la s se s 
• Clean Lab Jacke t (long s leeve) 
• La tex G loves 
• Respi ra tor or Well Vent i la ted R o o m 

Storage and Handling Store indoors in a 
well vent i la ted no smoking r o o m a w a y 
from heat sources and sunlight . Conta in
ers should be kept well sealed, because the 
chemica l s react adverse ly to water and 
mois ture in the air to produce carbon 
dioxide gas. If t rapped in a c losed con
tainer, the gas can build pressure to 
explode or spray chemica ls upon opening . 
If a po lyure thane conta iner is bulging, wea r 
proper safety equ ipmen t and s lowly un
sc rew the cap to allow the gases to escape . 
C u r e d foams are to be handled with equal 
care. Dus t particles should not be exposed 
to skin, eyes or lungs , and dust should not 
be a l lowed to accumula te in any quantity. 
Cured foam should only be used in non
smok ing a r e a s . 1 9 

First Aid and Emergency 
Procedures 
Eye Exposure F lush eyes immedia te ly 
wi th large a m o u n t s of water for 15 minutes ; 
seek immedia te medical a t t en t ion . 1 9 

Inhalation Leave the area, breathe pure 
oxygen if possible; seek medical at tent ion 
i m m e d i a t e l y . 1 9 

Skin Exposure C lean con tamina ted area 
with clean towels and mild detergent or 
soap . T h e n wipe with rubbing alcohol , do 
not use solvents or ace tone . If a rash de
ve lops , seek medical a t t en t ion . 1 9 

Prevent foam dust from skin contact , 
body mois ture will be absorbed and dry 
the s k i n . 1 9 

Swallowing I s o c y a n a t e s are no t very 
po i sonous , but they will react with the 
l ining of your throat and s tomach and can 
cause damage to these t i s s u e s . 1 6 

In this unl ikely event , have the affected 
pe rson drink large a m o u n t s of water and 
then induce vomit ing, repeat vomit ing two 
or three times, seek immedia te medical 
t r e a t m e n t . 1 9 

Cured Foam or Dust The foam will absorb 
and react with the m u c o u s m e m b r a n e in 
the throat and t rachea, and will adversely 
react wi th the s tomach lining. Never eat or 
drink in areas w h e r e po lyure thane dust or 
vapors are p r e s e n t . 1 8 

Fire Fighting Po lyure thane is ex t remely 
f lammable in all forms and states. "Flexible 
po lyure thane foams are more hazardous 
than rigid po lyure thane or po ly isocyanu-
rate foams. Unl ike rigid foams, flexible 
foams, once igni ted, may degrade rapidly 
and mel t to a combust ib le liquid which 
m a y add to the fire involvement . Rigid 
foam, if ignited, bu rns dry and in p l a c e . " 1 5 

Heat , friction and flame will ignite poly
u re thane . U p o n decompos i t ion , a thick 
s m o k e conta in ing a very toxic gas and vap
ors is r e l e a s e d . 1 8 

CONCLUSION 
A s with most industrial chemica ls and 

mater ia l s , p e r h a p s the grea tes t factor 
wh ich contr ibutes to potent ial risk is ignor
ance or willful disregard o f suppl iers ' rec
o m m e n d a t i o n s and/or regulatory agenc ies ' 
r equ i rements . Under s t and the potential 
r i sks—learn to avoid them.** 

**Precautions for the proper usage of polyurethane 
polyisocyanurates, and related materials (Technical 
Bulletin 107). 2nd Edition. Kalamazoo, Michigan: The 
Upjohn Company, 1980. 
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