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Chapter I 

INTRODU CTION 

S i nce J u ly 1977 , the Uni vers i ty of Mi nnes ota Schoo l  of P ub l i c  Heal th 

has been studyi ng hos pi ta l  venti l at ion  and thermal s tanda rds . The re has been 

·cons i derabl e rel uctance by offi ci a l  agenc ie s  to cons i der  l oweri ng these 

standards  because of concern over pos s i b l e  adve rse impact on the heal th , 

safe ty and comfort of pati ents and s taff . However , i n  an e ra of i ncreas i ng 

energy- conservati on cons ci ous nes s , a cri ti cal  re assessment of the val i di ty 

of the se s tandards i ,s neces s ary .  It i s  qu i te l i ke l y  that i f  current 

s ta ndards are found to be exces s i vely conserva ti ve, major energy conservat i on 

meas ures cou l d  be u ndertaken by reba l a nc i ng and/or modi fi cati on of current  

heati ng , ve nti l ati ng and  a i r cond i ti on i ng ( HVAC ) sys tems . 

One of the major unanswered questi ons rai sed by th i s s tudy dea l s  wi th 

chemi cal l oadi ng of the hospi tal  i ndoor air envi ronment. The l i terature 

i s  defi ci ent i n  thi s regard , and consequently , the i n fl uence of reduced 

ve nti l ati on rates on the chemi cal l oadi ng  i s  unknown . To estab l i s h whether 

or not reduc i ng venti l ati on rates wou l d  i ncre ase a i rborne chemi cal  contami nat i on 

to unacceptab l e  l eve l s ,  a fi e l d s urvey was conducted to deve l op an i nventory 

and dos age e s ti mates  of hos p i tal  generated a i rborne chemi cal  contami nants 

to wh i ch pati ents , s taff and vi s i tors are exposed . Thi s  report outl i nes 

the res u l ts of that s tudy . 

For as  l ong as  recogni ti on has  been g i ven to the i mportance of provi d i ng 

hospi ta l pati ents wi th c l ean a i r ,  attent ion  h as been pri mari l y  focused on 

e l im i nati ng bi ol og i c a l  contami nants and contro l l i ng the s p read of i nfe cti on. 

Os tens i b ly , the l a rge vo l ume of 1 1 c l ean 11 outs i de a i r that i s' brought i nto the 
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h osp i ta l  envi ronment i s  used to di l ute the bi ol og i cal  contam i nant l oa d .  

Today , i n  addi ti on to the u s e  of a i r t o  control b i o l og i ca l  contami nati on , 

numerous chemi cal s a re used i n  the hospi ta l to k i l l  mi croorgan i sms and to 

c l ean s urfaces wi th l i ttl e reg ard of the i r effect on empl oyee and pati ent 

hea l th . The cl as s i c  case of such  expos ure i n  the n ame of protecti on was 

Joseph L i s ter's practi ce of spray i ng carbol i c  aci d ( phenol , wh i ch has a 

Thre s ho l d L i mi t Val ue ( TLV ) *  of fi ve parts per mi l l i on ( ppm ) ) when  he was 

operati ng or chang i ng dres s i ngs to reduce the danger of a i rborne i nfecti on , 

a practi ce he foll owed and advocated from 1870 unti l 1887. In the i n te rest  

of  protecti ng pati ents from bi ol og i cal agents , hospi tal s have conti nued to 

expose both pati ents and s taff to a wi de var iety of ai rborne toxi c chemi cal s .  

When cons i deri ng pos s i b l e  chemi cal  con tami nati on of hos pi tal ai r ,  

d i st i ncti on must be made between the effect of i ndoor ai r qua l i ty on pati ents 

and on hospi tal empl oyees . Protecti on of the he�l th of e�ch µopu l it i cn makes 

speci fi c demands on the hospital venti l ati on sys tem . Perhaps the most i mpor­

tant con s i derati on fo r pati ent hea l th i s  that pati ents have 24-hour-per-day 

exposure to the s ame air suppl y. In th i s  respect they di ffer from what woul d 

be con s i dered a norma l c i v i l ian popul ati on. In fact , exi st i ng a i r qual i ty 

s tandards and criteri a  are all based on the as sumpti on that humans d i v i de 

each day between two envi ronments , work and non-work . The on ly  data based 

on conti nuous expos ure to one i ndoor a i r s ource come·from the Natural  

Aeronau ti cs and Space Admi n i s trati on ( NASA)  and the U . S .  Navy wh o have s tudi ed 

the effects on human heal th of ai r suppl i es i n  spacecraft and s ubmari nes , 

re specti ve ly. Al though res ul ts from these  s tudi es can provi de s ome useful 

*The Thresho l d  Li mi t Va l ue ( TLV ) i s  that concentrati on of an ai rborne chemi cal  
to whi ch  a heal thy worker may be repeatedly exposed , day after day , for a 
norma l  40 hour work week , wi thout adverse effect . 11 TLV'' i s  a copyri ghted 
term of  the Ameri can Conference of Gove rnmental Indus tri a l  Hyg i en i s ts. 
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data on effects of conti nuous exposure to a i rborne contaminants, they haye 

not l ead to s tandards that would be appli cable to hospitals. The d i fference s  

between ventilati on requi rements i -n a closed cab i n and i n  a hos p i tal , 

in which air i t  conti nuously supplied from the outdoors , and between 

p hysically fit military personnel and hosp i tal pati ents , 1im i t the app l i ca­

b i l i ty of NASA and naval  data to the hos p i tal s i tuation. 

A second factor to consider in detenntning the effects of i ndoor a i r 

qual ity on pati ents i s  that the i r heal th may be impai red i n  such  a way that 

could make them more suscepti ble than a healthy popul ati on mi ght  be to the 

s ame a i r contami nants .  This cou l d  be a parti cular prob l em i n  the case of 

i nfants ,  the elderly , or people hospi ta l i zed wtth cardi opul monary or eye 

probl ems . 

F i na lly ,  a i r qua l ity standa rds are for the most part based on e l im i nat i ng 

heal th hazards rather than simp ly avoidi ng  possible annoyances . In a 

hospi tal , i n  wh i ch peopl e wi th i l l nesses are presumabl y  bei ng· treated to 

i mprove and res tore their heal th, i t  can be argued that a i r  ough t  to do more 

than not pose a hazard. That i s, the environment shoul d actua l l y  be supporti ve 

to the pati ent . 

U n l i ke the si tuati on with indoor a i r qua l i ty and pati ent heal th , the 

questi on of the effect of chemi cal contami nation on hosp i tal empl oyees has  

been examined to some extent i n  the l i terature. Th ree reasons can be 

c i ted fo r thi s attenti on: 

1. H i gh exposures have occurred i n  the hosp i tal envi ronment, primari ly  

in  the  l aboratory and  operating room , but a l so occasi onal l y  wi th 

house keepi ng operati ons. In these  instances the offendi ng agent 

has  genera l l y  been readi l y  recogni zed and thus easi ly  s tud i ed and/or 

control l ed .  

2. Study des i gn i s  s trai ghtforward usi ng i ndus tri a l  hyg i ene tech n i ques , 
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i nc l udi ng the s ame analyt i cal  tool s used i n  the i ndus tri a l  

envi ronment . 

3. Recognition of the epi demi ol ogi cal s i gni fi cance of certa i n  acute 

hosp i tal  occupati onal hea l th prob l ems , such  as the rate of spontaneous  

aborti ons among fema l e  anes thes i o l ogi s ts , has  focused attenti on 

on other hosp i tal - re l ated occupati onal  hazards s uch as mercury ,  

forma l dehyde and xyl ene . 

Protection of emp l oyee heal th requ i res  d i fferent  ventil ation considera­

tions from those needed for pat i ent protection . Hos p i ta l  emp l oyee exposure 

to chemical con tami nants i s  a re l ati ve l y  typica l  occupationa l  exposure , often 

occurrin g in 8- hour periods , with the pos s i bi l ity of acute accidental 

expo�ure , or l ong-term l ow- l eve l expos ure to toxic agents . The prob l ems 

can be loca l ized , as in l aborator ies  or operati ng rooms a l l owing 

fo r l ocal  contro l ;  for examp l e, fume hoods can be used i n  

l aboratori es in which toxi c chemi ca l s  are u sed . Prob l ems can a l s o  be more 

general ized , s uch  as those produced by chemical s  used i n  house keeping or 

in cons tructi on and ma i ntenance activiti es i n  the hospi tal . 

Thus  the ques ti on of the effect of airborne chemi cal  contami nants on 

hospital pati ents is uniq ue, and the da ta -cri teria used for devel opment  of 

publ ic and occupa ti onal  ai r qual ity s tanda rds and criteria cannot be appl i ed 

to the hos pita l patient . Al though the s peci a l  ci rcums tan ces of the hos pita l 

patient have been  menti oned anecdotall y  in the l iterature as an inte res ting 

area fo r pos sibl e s tudy ,  serious  methodol og i ca l  inves tigation of the 

presence and hea l th effe cts of a i rborne chemical  contaminati on in hospita l s 

has  not yet been undertaken . 

� The thrust of the present s tudy i s  to provide the i n i t i a l  s tep of rsJi'� 
an i nves tig ati on and to deve l op a qual i tati ve asses sment of potenti al  exposu re 
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to chemical s  used in the hospital environmen t .  As noted previous l y and 

as is documented herein , patien ts can be exposed to a wi de variety of  chemical 

agents , s ome of which are rel ative l y  toxic and a few are even  sus pected 

carcinogens. 

Whil e emphasis was on patien t  exposure , s ome examination of occupationa l  

expos ure was inevitab l e .  Personnel thought the hospital con tinual l y  emph a­

sized the concern that  their e xpos u re- - not the patient's - -was more detrimen ta l .  

This point l ed to a more in-depth asses sment of the l aboratory air environ�ent  ) 
as documffrtted in �hapter 3. 

I 'J 
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Chapter 2 

PATIENT EXPOSURE 

This chapter documents the res u l ts of an indus tria l - hygiene-type 

su rvey of hospita l chemical usage in house keeping ope rations with an 

objective of asses s ing  potential patien t  expos u re . Stress is p l aced 

on a qual ita tive eval uation of attendant hazard. 

2.1 STUDY METHODOLOGY 

Seven Twin Cities , Minnes ota hospital s  were se l ected for s u rvey . 

In se l ecting  these  ins titutions , the fo l l owing factors were considered : 

1. Number of beds 

2. Type ( publ ic vs. priifate vs . research ) 

3. Housekeeping service ( in-house  or contrac t ) . 

Tabl e  2-1 s ulTillarizes the characteristics of the seven hospital s .  

Tabl e 2-1 

SURVEYED HOSPITALS 
Approximate Housekeeping 

Hose ital Number of Beds Type Staff 

1 566 P rivate In house 

2 530 Private In house 

3 298 P rivate In house 

4 546 Private In house 

5 774 City In house 

6 273 Private Contracted service 

7 788 Research Con tracted service 
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These  factors ensured incl usion of a sufficient diversity of  facil ities 

with respect to size and operating practices to encompass  the range 

of chemical agents to which the patient coul d be exposed . For exampl e ,  

size and operating comp l exity may i ncrease the potentia l for greater 

contamination because more chemica l s  may be used , and contracted 

housekeeping services might use different strategies and equipment 

to c l ean hospital s .  

Initial contact was made through the respective chief ope rating 

officers . After ag reement for participation was reached , an  operating 

engineer in each hospi tal was appointed to se rve in a l iaison capacity 

and to provide information on their hospital 's physical p l ant operating 

procedures  and ventil ation sys�ems . Each engineer was asked to provide 

the fol l owing infonnation : 

1 .  Type of ventil ation sys tem , 

2. How patient rnom� ar0 ventil ate d .  

3. H-cw l aboratories are ventil ated , 

4. Type of ventil ation in janitor's cl osets , 

5. Age and condition of hospital buil dings and 

6. Number of air change s in patient rooms and corridors . 

The engineers each provi ded an introduction to the respecti ve hospital 's 

housekee���director who , tn turn , was asked for the following data: 

1. Types of housekeeping products in �use , 

2. Chemical ingredients of each product 

3. Use dilution , 

4. Quantity used yearl y ,  

5. UsE pattern, 

6. Occupationa l  compl aints associated with individual product 

7 .  Patient  comp l aints ass ociated with individual  product , 
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8 .  Pai nti ng procedure s , 

9 .  Aeros o l  use , and 

10. Level  of  emp l oyee trai ni ng . 

2.2 RESULTS 

The seven  hospi tal s s urveyed i n  th i s s tudy , wi th one excepti on ,  

are al l ove r  10 yea rs o l d,wi th some approachi ng 30 ye ars and ol de r .  

The newes t hos p i tal does comply  wi th the current U . S . Department of 

Heal th , Educati on, and Wel fare ( DH EW ) hos p i ta l  cons tructi on requ i rements . 

For the o l der hospi tal s ,  des i gn venti l at i on rates range from no mech an i ca l  

venti l ati on i n  pat ient  rooms and  corri dors to two total  ai r changes per 

hour  wh i ch compl i es wi th current DHEW requ i rements . 

Several  engi neers voi ced the op i n i on that due to l ack of mai ntenan ce 

and check i ng, thei r venti l ati on sys te�s undoubted ly  do not meet thei r 

des i g n requ i rements . Of the seven hosp i ta l operati ng  engi neers , on l y  

two had any i dea  o f  the number o f  a i r change rates i n  pati ent  rooms 

and corri dors . Both of these  engi neers h ad parti c i pated i n  the des i gn 

of thei r hosp i ta l  1 s  venti l ati on sys tem . Both sys tems were des i gned to 

comply wi th DH EW regul ati ons and pre s uma bly  h ad two a i r ch anges per 

hour i n  both pati ent rooms and corri dors . Nei ther sys tem had 

been checked recentl y to veri fy a i r fl ow rates . 

Three of the seven hospi tal s contai ned  s ome pat ient  areas that 

had no mechani cal  venti l ati on . Mos t  of the h osp i ta l s  s tudi ed h ave 

been expanded t ime and agai n ,  us ual l y  wi th d i ffe rent DH EW req u i reme nts 

applyi ng to eac� expans i on .  Wh i l e  each new bui l d i ng appendage comp l i ed 

wi th requi reme nts i n  effect at the t ime of constructi on , the o l der porti ons have 

typ i ca l ly  not been renovated . Con sequent ly , i n  these  ol der bui l di ngs , the 

a i rborne chemi cal l oad i ng s hou l d  be a s ses sed wi th  parti cu l ar con cern s i nce 

there may be no  means of exhaus t .  
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Di s cus s i ons wi th the housekeepi ng di rectors reveal ed that a 

total of 88 di fferent housekeepi ng products were used . i n  the seven 

hosp i ta l s .  These encompassed a wi de vari ety of c lean i ng materi a l s  

i ncl udi ng detergents, di s i nfectants , cl eani ng fl u i ds and sol vents . 

Appendi x  A tabul ates these  products, i ncl udi ng compos i ti on where 

such  i nformati on i s  avai l abl e .  

Tab l e  2-2  tabul ates the n umber of products used by each hospi tal . 

I t  can be seen that of  the 88 total products , any one hosp i tal  uses 

con s i derab l y  fewer . 

Tabl e  2-2  

NUMBER OF CLEAN I NG PRODUCTS USED 

Hos2i tal  

1 

2 

3 

4 

5 

6 

7 

Number of Products * 

25  

1 1* *  

3 1  

12** 

8* * 

17 

17 

*These data we re prov i ded by hospi tal housekeepi ng di rectors. I n  al l 
seven hos pi tal s ,  i t  appears that nurs i ng s taffs are al l owed to buy 
add i ti onal house keepi ng produ cts d i re ctl y .  

**These are l i ke l y  to be gros s underest imates as products counts may 
have been by category such  as "waxes . "  

The number and  vari ety of  housekeep i ng chemi cal s  i s  but  one d i men-

s i on of the probl em.  Of probably greater s i gn i fi can ce is  the quanti ty 

used . The amount of materi al sprayed i nto h osp i tal  ai r i s  staggeri ng . Fur­

ther , the amount of cl ean i ng products used yearl y i n  the s urveyed hospi ta l s  

i s  meas ured often i n  hundreds of bottl es  and hundreds of gal l ons and 
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h undreds of containers . For exampl e  Hospi tal 3 uses the fol l owi ng 

yearl y :  

1 .  

2. 

870 gal l ons  general d i s i nfectant c l eaner , use  di l ut i on 1 ounce 

to 1 gal l on water  

75  gal l ons  a l l purpose c l eaner , u se  d i l u ti on 2 ounces to  1 

gal l on water 

3 .  75 ga l l ons  g l ass c l eaner 

4. 30 cases of ai r freshener 

5 .  1 5  cases of heavy duty cl eaner 

Al l s even hospi tal s had emp l oyee trai n i ng programs associated 

wi th the i r housekeepi ng departments and prov i ded thei r s taffs wi th 

fact s heets s howi ng  how, when , and why to use  parti cul ar product s .  

The contract housekeeping serv i ce i n  Hosp i ta l s  6 and 7 had the most  

effi ci ent way to  adv i se empl oyees whi ch product to  use i n  a gi ven 

s i tuati on . Most products used by the contract serv i ce promi nently di sp l ayed 

a l abel exp l ai n i ng the product's use ,  al though not a l l products had l abel s .  

I n  the other fi ve ho�pi tal s ,  fewer products h ad attached l abel s ,  and when 

they were present, they general ly  p rov i ded l es s  i nformati on . 

Housekeepi ng di rectors di d comp l ai n that i n  s pite of l abel s ,  

employees would sometimes  take too much i n i t i ati ve by us i ng too much 

of a product, assumi ng that "more i s  better , "  and
· 

s omet imes even brouqht i n  

the i r  own concocti ons th i nki ng they were more effecti ve . 

2. 3 HOUSEKEEPI NG PRODUCT COMPOS I T I ON 

The probl ems ass oci ated wi th determi n i ng the chemi cal i ng redi ents 

of products used wi thi n the hosp i tal  are many. As noted , product l abel s 

are often not present; even when they are affi xed to the contai ner , they 

generally  do n ot conta i n  warn i ngs  and a lmos t neve r c i te product 

compos i ti on .  There i s  no  doubt that many i ngred i ents conta i ned  i n  these 
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products are toxic . This was confirmed by the Mi nneapol i s  Poison Control Center , 

G l eason e t  al , Cl i n i cal Toxi co l ogy of Commercial Products ; or the 

National  I ns t i tute of Occupati onal Safe ty and Heal th ( N I OSH ) book , 

Suspected Carci nogens: A Subfil e of the Regi s try of Toxic Effects of 

Chemi cal Subs tances . Contacti ng manufacturers for chemi cal ingredient 

i n fonnati on is usual ly  a fruit l e s s  venture because of the c l a i m  that it 

i s  prop ri etary i nformati on .  Even the Pois on Con trol Center cou l d  not 

provi de chemi cal ingred i ents of many products . One manufacturer  did 

prov i de an al phabeti cal l is t  of al l chemi cal s used in its l i ne of house-

keepi ng products . The l i s t omitted percent  concentrati ons and al so  

omi tted the  name of the product that contained each i ngred i en t .  Of  

the chemical s  l i s ted by thi s parti cu l ar manufacture r ,  17  appear on  the 

N I OSH list  of s u spected carcinogens . 

The three appendi ces to th i s  report were devel oped to determine 

product i ngredients and the degree of hazard each product miqht  presen t .  Ap­

pendix A i s  a lis t of al l housekeeping products used in the seven hospital s .  

I ngred�ents are l i s ted when they were avai l abl e .  Appendix B l i s ts the 

hazardous properti es of chemi cal s that were found to be contained in 

ind ividual  housekeeping products . Appendi x C l ists probabl e  product 

ing redients for general product categori es . These can be used as 

as s umed compos iti ons for those products in Appendh A for wh i ch 

ingredi ents are not known. 

2.4 EVALUAT I ON OF AI RBORNE CONCENTRATIONS 

No  attempt was made to measure ai rborne concentrations of any 

housekeepi ng product ingredients. The probl ems i n  so doi ng are myriad . 

Most col l ecti on techniques as we l l  as analyti cal methods have been 

devel oped based on occupati onal expos ure l i mi ts fo r chemical s  found 
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i n  the work envi ronment. For the mos t  part , l eve l s  of chemi cal s i n  

hospi tal ai r do not approach Thres hol d Li mi t Val ues ( TLVs ) , prec l udi ng 

the use of many s tanda rd* col l ection and ana l yt ica l  techn i ques . 

I t  has been sugges ted that a "shotgun" ana l yti cal  method be used . 

In  mos t  cases thi s refers to col l ecti ng suspe cted contami nants on a 

s ubstrate, and then anal yzing i t  wi th a gas chromatograph .. 
' 

There are numerous s hortcomings to thi s  techni q ue . 

The gas ch romatograph i s  bes t  used as a q uanti tati ve , not a qual itative 

too l .  That i s ,  the investi gator shou l d  know what he i s  trying to 

eval uate and then col l ect a s uffi ci ent q uanti ty of that material to 

obtai n an accu rate readi ng. In the hos pi tal envi ronment con taminants 

are mu l ti p l e ,  present at l ow concentratiansand  may i nterfere. with 

anal ys i s of a parti cu l ar chemi cal under s tudy. I nte rference can 

markedly i nfl uence anal yti cal  res u l ts . 

Pres ent s ampl i n g s trategies are suspect for eval uation of hospital 

re l ated a i rborne chemi cal  contaminat i on prob l ems fo r other reas ons . 

These techni ques are such  that to co l l ect an adequate amount of materia l 

in the hospital envi ronment for ana l ys i s, extended s ampl i ng times are 

necessary ,  perhaps on the o rder of 24 hours . Because of the unique 

needs to determi ne extremel y  l ow chemical  quanti ties i n  hos pital a i r ,  

i t  i s  l i kel y  that new and more sens i t i ve col l e ct i on methods wi l l  need 

to be deve l oped before an accurate asses sment can be made as to l eve l s of 

chemi cal s in  hospi tal ai r. 

*N IOSH recorrmended practi ces.  
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Chapter 3 

LABORATORY OCCUPAT I ONAL EXPOSURE 

A l mos t al l hos pi tal s conta i n l aboratory facil ities used for diag­

nosti c work or research . As noted prev i ous l y , the exposure to chemi cal s 

and phys i cal  agen ts in these l aboratories i s  considered an occupati onal  

hazard with federa l l imi ts set for pennissib l e  expos ure .  However ,  

on ly  the Occupationa l  Safety and Hea l th Admi nis tration's ( OSHA) general  

workpl ace regu l ati ons a re appl i cabl e , as  no s pec i fi c  l aboratory regul ations 

have been promu l gated as yet. 

3 . 1  STUDY METHODOLOGY 

To eval uate the chemical h azards i nvol ved  wi th worki ng i n  hospital 

l aboratories , five extensive wal k-th rough s u rveys we re conducted in 

the l aboratories of the fi ve pri vate hospita l s , wi th emphas i s  on 

eval uati on of ventil a tion system and desi gn , incl uding consideration of 

the potential for contamination of patient  areas from l aboratory 

operati ons . I n  addi tion , chemi cal  s ampl i ng was al so  conducted in the 

Hos pital  6 l aboratories . 

The l abora tories s tudied did not inc l ude those of Hospital 7 .  

This is a research hospi tal wi th un i que prob l ems not representati ve of 

other types of pub l ic an d pri vate hosp i tal s. 

By far the two mos t  common chemica l s  used in l aborato ry a reas a re 

fonnal dehyde and xyl ene . Both of these  chemi cal s are extens i ve l y  used 

in ti s s ue and s l i de preparation areas i n  l arge quanti ties . They h ave 

extreme l y  l ow odor th res hol ds ( be l ow 1 part per mil l i on ( ppm)) and 

can be annoyi ng to staff .  An othe r pos sibl e chemical h azard is cyan i de .  
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Cyan i de i s  used i n  mos t  hospi tal s' au tomat i c  b l ood gas anal yzers , and 

concern was expressed by l aboratory workers that they wou l d  be adversely 

affected by expos ure to th i s  chemi cal . Because these chemi cal s are 

so  wi de ly used in hosp i tal s and because concern was expres sed as to the hazards 

associ ated wi th them, s ampl i ng was conducted i n  Hospi tal 6 to ascerta i n  

i f  i n  fact l aboratory chemi cal s are a prob l em for patients or s taff . 

3.2. RESULTS 

As a general observati on , vent i l ati on was inadequate i n  al l 

l aboratori es . Some i ndi v i dua l  l aboratori es di d not even h ave mechani cal 

( general d i l uti on ) venti l ation . In one l aboratory i n  Hosp i tal  6 ,  

a fan was used to ci rcu l ate a i r ( and thus di sperse contami nants ) wi th i n  

the room. 

There was no evi dence of fume hoods be i ng properly used . I n  

s ome i ns tances , benches under hoods were used for chemi cal  s torage , 

i nd i cating that the hoods were not used at a l l .  In Hosp i tal 6 ,  the 

pathol ogy laboratory used a bi ohazard s afety cab i net as a fume hood , 

cl early the wrong use for th i s  dev i c e .  Another l abora tory i n  the same hospital 

had the on ly  poi nt source c ontrol sys tem among the seven hospi tal s 

s urveyed. However , i t  was cons tructed from . 11 off- the-she l f11 

components and not capab l e  of fu l fi l l i ng i ts i ntended functi on .  

Resu l ts o f  the chemi cal  s amp l i ng i n  Hos p i tal 6 a re as fol l ows : 

3. 2. 1 Formal dehyde 

Formal de hyde s amp l i ng was conducted i n  the pathol ogy l aboratory 

us i ng i mpinge rs for s amp l e  col l ection and a gas ch romatog raph for 

anal ys i s. I n  th i s  l aboratory , ti s sue i s  cut on an open bench top 

wi thout any form of l ocal exhaus t venti l ati on .  The OSHA s tandard for 

formal dehyde expos ure i s  2 ppm ove r  an 8-hour peri od wi th a maxi mum 

a l l owab l e  expos u re for 15 mi n utes al so o·f 2 ppm. The concentrations 
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of forma l dehyde measured at the work s i te ranged from . 13-. 26 ppm . 

At these expos ures, no permanent or  res i dual  adverse effect h as been 

demonstrated i n  humans. I t  s hould be noted, h oweve r , that thes e  l eve l s 

of exposures  have been associated with comp l aints of annoying odors, 

i rri tation of the eyes, nose, or  throat, and headaches. The odor 

thre shol d of formal dehyde is be l ow 1 ppm. ( 2) 

3.2.2 Xyl ene 

Xyl ene samp l ing was conducted i n  two l aboratories, those uti l izing 

the biohazard safety cabinet and the poi nt s ource control sys tem , 

re spective ly� Charcoal tube sampl ers were used, wi th anal ysis done on 

the gas chromatograph. Xyl ene concentrati ons ranged from 1. 15 ppm in 

front of the cabinet in one l aboratory to 3.97 ppm i n  the v i c i ni ty of 

the worker near the poi nt source contro l sys tem in the other l aboratory . 

The OSHA standard for xy l ene is 100 ppm. Expos ure to xy l ene at the 

l eve l s  measured may cause  i rri tati on of the nose, eyes and throat , 

but s upposedly no l asting effects . ( 3) 

3. 2.3 Cyanide 

Cyanide samp l i ng was conducted uti l izi ng the same techniques as for 

forma l de hyde . Samp l e s  were drawn near an automatic bl ood anal yzer 

wh i ch dis charges cyan ide i nto the dra i n .  The air concentration of 

cyanide was too l ow for the s tandard anal ytical  method to measure . 
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4 . 1 .  HOUS EKEEP ING PRODUCTS 

Ch apter 4 

D ISCUSS I ON 

I n  the hosp i tal  envi ronment  there are many di fferent  types of su rfaces 

requi ri ng c l ean i ng .  These i nc l ude: carpeted f l oors, painted wa l l s ,  ti l e  

fl oors , s ta i n l es s  s teel  fixtures , and porce l a i n bowl s and s i nks . 

Manufacture rs tend to des i gnate the i r products for cl eani ng  on l y  certain 

types of s urfaces , thus encourag i ng  housekeepi ng  departments to use 

a greater d i ve rs i ty of housekeep i ng products . 

I n  add i t i on ,  s ome manufacturers se l l products that dup l i cate or 

counteract the performance characteri s ti cs of other products in the i r 

own l i ne ,  wi th each product h av i n g  s l i ght ly  d i fferen t  chemi ca l i ngredients . 

For exampl e ,  one manufacturer se l l s  both 11 h i gh concentrate h i gh foam 

fonnul  a11 and 111 ow s uds i ng 11 carpet s h ampoos , both to be used for the s ame 

purpose . Another manufacturer  s e  1 1  s a 11 defoami ng  agent11 whi ch can be 

used to e l i mi nate suds i n  any detergent sol uti on . 

The rel i ance on chemi cal act i on as a s ubsti tute for phys i ca l  l abor 

has been evi dent throughout the s urvey . That some -0f these  products 

contai n hazardous i ngredi ents i s  beyond q ue s ti on as i s  documented i n  

the append i ces  to thi s  report . Howeve r ,  wh at i s  not as cl e ar� i s  whether 

al l housekeepi ng departments recogn i ze the i njuri ous potenti a l  of these 

materi a l s to both pati ents and s taff.  Di s cus s i ons wi th the housekeeping 

di rectors i n  the seven surveyed h osp i tal s i ndi cated that c l ean i ng product 

use was we l l  con trol l ed i n  some i ns ti tuti ons , but not i n  others . The 

l ack of awarenes s i n  these  l atte r  i nst i tuti ons i s  evi dent i n  terms of 
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both q uanti ti es  used and l ack of concern over potenti al synerg i st i c and 

antagon i s ti c  effects between s i mi l ar and counteracti ng products . 

I n  a l l of the su rveyed hos pi tal s there were only a few housekeepi ng 

procedures that coul d be characteri zed as presenti ng an outri ght hazard 

to pati ents . The mos t  notab l e  are wax s tri pp i ng and waxi ng  both of wh i ch 

i nvol ve spreadi ng of l arge vol umes of chemi cal s on fl oors and al l owi ng them 

to s tand . I n  the case of waxi ng, dryi ng t ime by evaporati on can take as 

l ong as 30 mi nutes  wh i ch i s  s uffi c ient  t ime fo r vapors to spread throughout 

an enti re hospi tal . Concern was expressed by some housekeepi ng personnel 

about "new" fas t evaporati ng waxes . These' products dry extreme ly fas t 

but due to thei r odori ferous nature thei r use had been di sconti nued i n  these 

hosp i ta l s .  Al mos t  none of the wax and wax s tri pp i ng products used h ad 

warn i ng  l abel s  i n  evi dence nor use i ns truct i ons . 

Other house keepi ng procedures do not generate as much ai rborne 

contami n ati on as waxi ng and wax s tri ppi ng . Sti l l ,  many chemi cal s are 

very c aus ti c and contai n pos s i b l e  sens i ti zers . 

One fami l i ar counter argument  i s  that i n  use, many of these products 

are gre atly di l uted, thus decre as i ng thei r hazardous potenti al . Whi l e  

th i s  may be a mi t i gati ng factor i n  some i ns tances, i n  others i t  i s  not . 

For exampl e, many pai nts, varn i shes, and fl oor seal ers used i n  hos pi tal s 

contai n sens i t i zers s uch as epoxi des and i socyan ates . Formal dehyde has 

a l s o been i denti fi ed  as a sen s i ti zer . Concentrati ons of these products 

at l es s  than meas urab l e  concentrati on may cause adverse reacti ons i n  

sens i t i ve i ndi vi du al s .  I n  addi ti on, one of the metal cl e aners conta i ns 

1 3  percent phosphori c aci d, at i ts use di l uti on. 

None of the housekeepi ng departments used aeros ol  sprays i n  the i r  

housekeepi ng operati on . Those products that were sprayed were con tai ned in 
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pump type spray bott l e s  and i nc l ude s u ch mater i al s  as  d i s i nfectants and 

detergents . However, i n  mos t hosp i ta l s ,  nurs i ng s taffs can purchase 

di s i nfe ctants and deodori zers , and they are prone to use aerosol  contai ne rs. 

In one hos p i ta l  the n urs i ng s taff used an  ae ros ol  d i s i nfectant ai r fre s h­

ener that conta i ned 5 percent o-Benzy l -p-Chl orophenol , 4 . 5  percent 

Tert i a ry Amy l Phenol , 2 . 6  percent Pheny l  Phenol , 0.4 pe rcen t Hexach l o rophene 

and 87 . 5  percent i nert i ng redi ents . Phenol can be abs orbed through the 

s k i n and mucous membranes; thus the pract i ce of  s p rayi ng i t  i n  the a i r 

s hou l d  be c l osely s cruti n i zed . The effect of phenol  on any a i rborne 

bacteri a i s  trans i ent  at bes t  and i nfl uenced by many factors s u ch as 

contac t t ime and type of bacteri a. Ma nufacturer adverti s i ng i s  very 

bi ased and only s h ows why a g i ven product i s  e ffecti ve and a l most  never 

d i s cus ses  why i t  mi ght be i neffe cti ve .  Sc i enti fi c data should be eva l ua ted 

by prod uct use rs and common sense s hou l d  s how that some of the se products 

a re i neffecti ve and/or dangerous . For exampl e ,  even L i s te r  re -eval uated 

h i s pra cti ce of s p ray i ng phenol i nto a i r, a practi ce he encouraged and 

then abandoned after rea l i z i ng i t  was dange rous . 

4 . 2  LABORATORY OPERATIONS 

The res u l ts of the l a boratory s tudy are i n  themsel ves decei v i ng. 

Concen tra ti ons of the s u rveyed chemi cal s we re we l l  be l ow occupat i onal  

expos ure l i mi ts; howe ver , l aboratory wor kers expre s sed concern ove r 

adverse heal th effects rel ated to formal dehyde and xy l ene exposure s uch 

as tear i ng and throat i rri tati on . It i s  wel l - documented that expos ure 

we l l  be l ow occ upati ona l expos ure l i mi ts for these con tami nants can pre­

c i pi tate these symptoms. 

The l aboratory vent i l ati on sys tems s u rveyed we re to ta l l y  i nadequate 

from a des i gn s tandpo i nt .  On ly  one hosp i tal  had poi nt source contro l  

ven ti l ati on i n  u se  i n  i ts l aboratori es , but these sys tems we re i nadeq uate 
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and not designed for their present use . 

The prima ry method used to e l imina te chemical  expos ure is dil ution 

ventil ation . From a heal th s tandpoint this is very undesirab l e  because 

it al l ows chemical s to be drawn into the main ve ntil ation sys tem where they 

are recircul ated, and al so al l ows direc t expos ure to the worker. In the 

case of forma l dehyde, the amount re l eased and drawn into the ventil ation 

sys tem is in addition to that forma l dehyde which can normal l y  be found 

indoors being re l e ased from forma l dehyde urea resins contained in 

buil ding ma te rial s  and many househo l d  products s u ch as mattres ses. The 

probl ems a s sociated with the re l ease of low l e ve l s of formal dehyde are 

a l re ady we l l - doc umen ted and an attempt s hou l d be made to keep airborne 

forma l dehyde concen tration to a minimum . 

A q ues tion raised but unanswered by this s tudy concerns the movement  

of airborne l a boratory chemical s by con vection currents to adjace nt  

patient  areas . Many hos pital l aboratorie s are in  very c l ose proximity to 

patien t areas and the potential exists for con tamination of patient  areas. 

Another unan swered q ues tion a l so arises as to the synergis tic effects 

of l abora tory chemica l s. Many l abora tories serve as a chemical repository, 

unfortunately , withou t  proper s torage . The re is great potentia l for con­

tamination of patient  areas from these facil ities . 

4.3 CONCLUSIONS 

The hos pita l is an extreme ly comp l ex en vironment , with the general 

pub l ic be l ieving that hos pita l s  are the epitome of good s anitation practices 

and that the s taff are the fountainhead of know l edge of hazards to heal th . 

The fact is that mos t hos pita l workers dismis s general  chemica l con tamina­

tion -Of air as  a probl em to patients and ins tead focus  on their own 

oc cupational  expos ure . This is unders t andab l e .  The patient popu l ation 
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i s  trans i ent  and they are usual l y  primari l y  concerned about their 

immed i a te med i ca l  probl ems , not env i ronmenta l prob l ems . Everyone enter­

i ng a hos pi ta l  is famil iar wi th the pervas i ve sme l l of deodora nts and 

deodori zers and mos t  peopl e a s soc i a te these odors with c l eanl i nes s. The 

average pat i e nt is comforted by these odors wh i ch i ndicate tha t the air 

and env i ronment are presumabl y c l ea n . I n  rea l i ty ,  the chemi ca l  makeup  

of hos p i ta l  a i r  probab l y  advers e l y  a ffects both pa tient and worker hea l th .  

As far a s  the concern about pos s i b l e  ove r-expos u re to chemical  a gents 

in  the l a boratori es , ope rati ng rooms , morgues a nd maintenance s hops, no 

part i c u l a r  new efforts need to be init i a ted .  The contamina tion  control 

techn i ques  borrowed from i ndus tria l hygiene technol ogy , s uc h  as l ocal ex­

haust vent i l a t i on when properl y a ppl ied , wi l l  keep the potentia l hazard 

under control . 

The fa r more vex i ng probl em i s  the uncontrol l ed use  of a wi de variety of 

c hemi ca l  a gents by the hous ekeeping depa rtment , ma i nte nance s taff, and on 

nurs i ng s tat i ons . I n  our l i mi ted s urvey we found 143 differen t  chemica l  

compounds used i n  88 d i fferent  formul a tions for san i ti zing agents , air fres h­

eners , deodori zers, detergents and sol vents . Of these 143 chemical compounds , 

1 2  are cons i dered very toxic , 29 modera tel y tox i c ,  and 23 are su spected of 

being ca rcinogeni c .  About hal f of those  s u s pected of being carcinogen i c  a re 

al so moderatel y  to very toxic. Al l of these ma teri a l s present a potential 

hazard to the pa tients , because  they a re u s ed extensivel y  i n  the pati ent care 

areas of the hos p ital . See Append i x  B for the s pec i fi c compounds with  tox­

i c i ty rati ngs of 4 and 5 and those i denti fied as s u s pect carc i nogens . 

I t  i s  doubtful that the airborne concentrat ion s  of these compounds i n  

the pati ent areas ever reach  hazardou s  concentrations  in the s ense  of ex­

ceedi ng establ i shed thres hol d l i mi t val ues . However , i t  is, i n  the opi nion 
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of the wri ters , a ser ious  v i ol a t i on of  good contami nati on contro l practi ces 

to i ntroduce moderately  and very toxi c ,  and part i cul arl y  carc i nogen i c , 

mater i al s i nto the hospi tal envi ronment . I t  i s  a widel y hel d opi n i on that , 

i n  the case of the carci nogeni c  materi a l s ,  there i s  no l i mi t bel ow wh i ch 

carc i nogeni s i s  wi l l  not take pl ace . 

For toxi c and potenti al l y  carc i nogen i c  agents venti l at ion  s houl d not be 

depended upon  as a co ntrol meas ure . I n s tead , they shou l d  be banned from 

the hospi tal envi ronment . 
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Append i x  .A 

HOUS EKEE P I NG P RODUCTS USED IN SURVEY ED HOS P I TALS 

The trade name , manufacturer  or d i s tri butor , and product use i nformati on 

contai ned i n  th i s  appendi x was obtai ned from product l abe l s .  Product 

i ngredi ents we re found on the product l abe l , through the Hennep i n  County 

Poi s on Control Center� or from Gl eason et a l . ( 1969 ) . Probab l e  i ngredi ents 

for s ome products wi th unknown i ng redi ents can be found i n  Appendi x C .  The 

i n formati on contai ned i n  Appendi x C was obtai ned from G leason et  ·al . ( 1969 ) . 

J. J. ). ). 
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Trade N ame 

Above F l oor F i n i s h  

Acryl i c  S tri pper 

Ai r Freshener Bul k 
Li qui d 

Beaucoup 

Manufacturer or 
Di s tri butor 

B utcher ' s  F l oor Wax 

Dal eo 

Ameri can L i nen S uppl y 

H unti ngton Labs 

Bedrock Fl oor B utcher's Wax 
Sea l er 

BK AntiStat Bri s sman-Kennedy 

BK Aspha l t T i l e  Brissman-Kennedy 
Li te Sea l er 

BK Defoamer Bri s sman-Kennedy 

*i ngredi ents unknown . 

Product Use 

F l oor fi n i s h  for smooth 
s u rf ace fl oors 

Wax remover 

Ai r freshener 

Germi ci dal  c l eaner 

For seal i ng vi ny l  asbes tos , 
vi nyl , l i nol eum , terrazo, 
and concrete fl oors 

E l i mi nates s tati c e l ectri ci ty 
on carpets 

For sealing asphalt and 
rubber fl oors 

Product 
I ng redi ents 

* 

* 

* 

Acti ve i ng redi ent 22 . 24% , 
3 Sodi um l au ry l  s u l fate 5 . 24% , 
3 Sodi um 0-phenyl phanate 4 . 95% , 
Sodi um 0-benzyl -p-ch l oro­
phenate 4 . 20% , Sodi um p­
terti ary amyl  phenate 2 . 10% , 
Tetrasodi um ethyl ene d i ami ne 
tetra acetate 2 . 0% , Sodi um 
carbonate 1 . 90% , I s opropyl 
a l cohol 1 . 65% , Es senti a l  o i l s  
0 . 20% 
I nert i ng redi ent 77 . 76% , 
Water , Hexyl ene g l ycol , 
U rea, Sodium tri polysphos­
phate , Sodi um s u l fi te 

* 

* 

* 

Water based defoamin9 agent to be 
used to eliminate suds in any 
detergent solution 

* 
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Trade Name 

BK Fl ash 

BK  Furniture 
Pol i sh ( aerosol } 

B l each 

B l ue S ati n Stai n­
l es s  S teel C l eaner 

Carpets heen 

Col onel Cutter 

Comet 

Concrete Seal s 

Deep Gl oss  

Envy 

*i ngredi ents unknown . 

Manufacturer  or 
Di s tri butor 

B ri s sman-Kennedy 

Bri s sman-Kennedy 

Apex 

Warren Con l ey Corporati on 

H i l l yard Chemi cal s  

Butcher ' s  Wax 

Procter & Gamb l e  

Chem Pri de 

Johnson Wax - Dal eo 

J ohnson Wax - Dal eo 

Product Use 

Cleans bathroom fi xtures , 
cerami c wal l s  and f l oors , and 
ti l e  grout 

To cl ean and dus t wood , metal , 
pl asti c and v i ny l  furni ture 

Used to whi ten 

Cl eans s tai n l es s  s teel  

Carpet cl eaner 

For s tri ppi ng fi n i s h  and seal  
from al l types of fl oor 
s urfaces 

Porcel ai n cl eaner 

Concrete sea l er 

Sta i n l ess  s teel c l eaner 

Used to remove b l ack ma rks 
from ti l e; grease, soap, $CUm 
di s sol ver 

P roduct 
I ngredi ents 

* 

* 

Sodi um hypochl ori te 

* 

Petrol eum di s t i l l ate 

* 

Quartz powder ,  Tri s od i um 
phosphate 1 2.9% , 
Dodecyl  benzenesu l fonate 1 .  9�� , 
Sod i um hypoch l ori te 0�4% , 
Sodi um tri po lyphosphate , 
Sodi um s u l fate 

* 

* 

Sodi um metas i 1i cate . 23 1%, 
E ssenti a l  oi l . 190% , N-al kyl  
( 60% C l41· 30% c1 6 , 5% C 1 2 1• 
5% C 1 gJ, Di methyl benzyl  
ammon i um ch l ori de . 106% , 
N-al kyl ( 50% c12• 30% C 14 , 
17% C1 6 • 3% C1a7 
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Trade N ame 

F i ber Fresh  MB I 

Fiber Fre s h  Pro 

F l ashback P respray 
for Heavy Soi l ed 
C arpets 

F l oor Star Duo 
Chene 

Fl oor S ta r  Exceed 

F l oor S ta r  Rev i ew 

Manufacturer or  
Di s tri butor 

Servi ce Mas ter 

Servi ce Mas ter 

Butcher's Wax 

Serv i ce Mas ter 

Servi ce Master 

Servi ce Mas ter 

F l oor Star Sati n Service Mas ter 
Gloss 

F l oor Star T . f. R .  Servi ce Master 

Fountai n head Bas i c  Butcher ' s  Wax 
Detergen t  for Water 
Extracti on Carpet 
C lean i ng 

F ly i ng  Col ors Car- Butcher's Wax 
pet Shampoos 

* i ngredi ents unknown. 

P roduct Use 

Mi crobi ol ogi cal i nh i bi tor 

Shampoo for c l eani ng carpet 
and uphol s tery 

Spray-on c leaner that gi ves a 
headstart on s h ampooi ng 

C l eaner for hard and res i l i en t  
fl oors 

Spray buffabl e  fi n i s h  for hard 
and res i l i en t  fl oors 

Spray buffabl e fi n i s h  for 
hard and res i l i ent  fl oors 

Buffabl e  fi n i s h  for hard and 
res i l i en t  fl oors 

A total fi n i s h  remover for use 
on hard and res i l i en t  fl oor 
s urf aces 

Low s uds i ng fas t worki ng shampoo 

Shampooi ng  carpets of a l l  
fi bers and col ors . H i gh con­
centrate h i gh foam fonnu l a  

Product 
I ngredi ents 

Ortho-Benzy l  para-
ch l oropheno l 9 . 20% , B i s 
( tri -n-butyl t i n )  Oxi de . 7 3% , 
lsopropyl a l cohol 60 . 87%, 
I nert i ng red i ents 29 . 20% 

* 

* 

* 

* 

* 

* 

* 

* 

* 



Manufacturer or 
Trade Name Di s tri butor 

Furniture Pol i s h  H arri son  House Co . 

Genna Medi ca H unti ngton L abs  

i 

Gl a s sCl ene Pro Serv i ce Mas ter 

i 

)::o Gl i de Ri nse Servi ce Mas ter I 
� Di s i nfectant 

Good Sense 7 Johnson  Wax 

z 

H i b i c l ens  S tuart 

*i ng redi ents unknown . 

Produ ct Use 

Used on wood s urf aces 

H andwas h  di s i n fectant 

V ol ati l e  water base cl eaner and 
s potter  for use on g l ass,  p l a s -
ti c l ami nates,  other hard 
non-porous s u rfaces ; and certai n  
texti l es and v i ny l  uphol s tery 
fabr i cs 

Di s i nfectant and deodori zer 

Continuous a i r fres hener to 
el i mi nate unpl easant odo rs . 
Use i n  bath rooms, pati ent 
rooms - wherever there i s  a 
conti nuou s  odor probl em 

Di s i n fectant 

Product I ngredi ents 

* 

Hexach l orophene 1% ,  Potas s i um 
s oap, O l i ve o i l ,  Sodi um 
xyl ene s u l fonate , G lyceri n ,  
I sopropyl a l cohol , Tetrasodi um 
ethyl ene di ami ne tetra acetate , 
Leci thi n, Hexy l ene g l ycol , 
Coconut ami de, Fonnal dehyde , 
Certi fi ed col or, Perfume 

* 

A1kyl ( 60% C1� ' 30% Cl6• 5% 
C12, 5% C1a ) i methyl 
benzyl ammon i um ch l ori des 
4 . 0% ,  A lkyl  ( 68% Cl2 , 32% 
C14 ) di methyl ethyl benzyl  
ammon i um chl ori des 4 . 0%, 
I nert i ngredi ents 92 . 0% 

* 

Ch l o rhexi di ne g l uconate 4% , 
Soapl es s so l uti on of mi l d  
detergent , Foam boos ter, 
Col orant , Fragrance 
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Trade Name 

Hi l ex L i qui d Bl each 

Hospi tal Genni ci de 
and Deodori zer 
( aeroso l )  

Huntolene Mop­
treatment 

Johnson I ndus tri al 
Wax 

Johnson Over and 
Under Sealer 

Johnson Stepof f 
Stripper 

K-99 Low Foam 
Cleaner 

.Knock Out Odor 
Control Granules 

L i me  Away 

Liqui d Good Sense 

*i nqredients unknown. 

Manufacturer or 
Di s tri butor 

Hi l ex 

Dow Chemi cal  Company 

Hunti ngton Labs 

Johnson and Johnson 

Johnson and Johnson 

Johnson and Johnson 

Roches ter Genni ci de 

Savo i e  

Economi cs Labs 

Johnson Wax 

Product Use 

Bl e ach 

To e l i mi nate odors and di s i nfect 
al l hard surfaces ( center of 
room sprayed 1-1 seconds) 

Dust mop treatment to pi ck up 
and hol d dus t and di rt i n  the 
mop 

Floor wax 

Wax s tri pper 

Speci a l ly fonnul ated detergent 
for automati c s c rubbers . Low 
foam detergent 

Odor control i n  i ncinerators, 
dump s ters 

Toi l et  c leaner 

To e l i mi nate unp l eas ant odors , 
l eavi ng a cl e an p l eas ant sme l l .  
C l ears the ai r of s ta l e, musty , 
objecti onabl e  odors . 

Product 
I ngredi ents 

Sodi um hypochlori te 5.25% 

* 

Di l auryl  di methy l ammoni um 
b romi de 0.25%, Petrol eum 
di s t i llate 99.75% 

* 

* 

Water 80-90%, monoethanol ­
amine 5-10%, Sodi um meta­
si l i cate 2-6%, Surfactants 
2-4%, Perfume approv . 0.1%, 
pH 12.4-13.2 

Fatty alcohol, Water, 
I norgani c  sa l ts, s u l fate, 
Ethylene d i ami ne tetra 
ace ti c aci d� Linear al cohol 
e thoxylate 

* 

Wate r ,  Phosphoric aci d, 
Hydroxyaceti c aci d, nonioni c  
s u rfactant, pH 2.45 

Water 75-80%, Ethanol 15-20%, 
Non i oni c s urfactant l es s  
than 1%, Perfume l es s  than 
0.5%, Propyl ene glycol -
trace , Preservati ve - trace 
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Trade Name 

Magesti c S tai n l e s s  
S teel Pol is h  
( aeroso l ) 

Mi kro-Bac 

Mon-0-Go ld  
Gl ass  C l eaner 

Nati onal Labs 
Creme Cl eanser 

Novaseal  

"Oh Dear'' 

Per-diem 

Quarternary Deter­
gent Germic ide 

*i ng redi ents unknown . 

Manu fa cturer or  
Di s tributor

. 

Majesti c Wax Company 

Economi cs L ab 

Carm Di s tr i buting 

Gentex 

H unti .ngton Lab 

Dal eo 

UKG 

Product Use 
Product 
I ng redi ents 

For rout i ne mai n tenance of Petrol eum dis ti l l ates 
s tructural or decorati ve s tai n -
l es s  s teel 

General c l ean i ng and di sinfec­
ti on of  a l l hard s u rfaces 

For c l eaning g l as s, doors, 
mi rrors, wi ndows 

Vomi t neutral i zer s pr�y 

Toilet bowl cleaner 

Used on al l hard s u rfaces 

I s op ropanol 10 . 0%, 
Potass i um ortho-phenyl ­
phenate 4 . 0%, Potass i um 
4-ch l oro-2-cycl opentyl 
phenate 2.9%, Tetrasodi um 
ethyl enedi ami ne tetra­
acetate 2 . 0%� Sodi um 
dodecyl  benzene s u l fonate 
1.2%, Potas s i um p-terti ary 
amyl phenate 1 . 0%, Sodi um 
xyl ene s u l fonate . 4%, 
inert i ng redi ents 78.5 

* 

* 

* 

* 

* 

n-Al kyl di methyl ethyl 
benzyl ammonium ch l ori de 
3 . 2%, n-Al kyl dimethyl 
benzyl ammonium chl ori de 
3 . 2%, Sodi um carbonate 
( s oda ash )  . 4%, I nert 
ingred ients 89 . 6% 



Man ufacture r  or Product 
Trade Name Di s tri butor Product Use  I ng redi ents 

Routi ne Bowl Serv i ce Mas te r  C l e ans,  di s i nfects , deodori zers Hydrogen chl ori de 7 . 50% , 
C l eaner n-Al kyl 60% C14, 30% C16 

5% Cl� · 5% C 13 )  d i nethyl
' 

benzy ammoni um chl orides 
. 30%, n-Al kyl ( 50% C�2 · 30% 
C14 , 1 7% C1y • 3% C13 d i -
methyl  ethy - benzyl a111T1on i um 
chl ori des . 30%, I nert 
i ngredi ents ( contai ns 3% 
Octyl  phenoxy po lyethoxy 
ethanol ) 9 1 . 90% 

Sani  Mas ter Servi ce Mas ter C l eaner , di s i nfe ctant ,  Ortho-phenyl phenol 5 . 5% 
Phenol i c  deodori zer Ortho-benzyl -para-chl orophenol 

3 . 0%, I soproponol 2 . 5%, 
Para-terti ary-amy l phenol 

)> 
2 . 0%, Tri s odi um N- hyd ro-

I xyethyl ene d i ami netri a cetate 
-....J . 3%, I nert i ng redi ents 86 . 7% 

Sani  Mas ter I I Servi ce Mas ter C l e aner, di s i nfectant ,  Al kyl 60% c�4, 30% Ct5, 5% 
dedori zer Cl2 • 5% C 13 D imethy 

benzy l  arrunon i um chl ori des 
4 . 5% ,  Al ky l  ( 68% c E ' 32% 
C14 ) di methyl ethyl enzyl  
ammon i um chl ori des 4 . 5%, 
Tetrasodi um sa l t of 
ethy l ene d i ami ne tetra-
aceti c aci d 2 . 0% , Sodi um 
carbonate 4 . 0% ,  I nert 
i ngredi ents 85 . 0% 

Sani  S tat  Servi ce Mas ter Bacteri ostati c cl eaner and 2 , 2 1 -Methyl ene B i s ( 3 ,4 ,6-
pol i s h fo r non-porous tri ch l orophenol ) 0 . 2%, I nert 
s u rfaces i ng redi ents ( i nc l udes a l l 

the pol i s h i ng and protecti ng 
agents ) 99 . 8% 

* i ngredi ents unknown . 
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T rade Name 

Soi l ax 

Sol v O i l 

Sol -Zol Toi l et 
Bowl Cl eaner 

S peedbal l  C l eaner 

S tai n-Ex 

S taphene 

S udsy Ammoni a  

Sundance C l ea ner 

S ta i n l es s  S teel 
C l e aner- Pol i sh 

Ta- Poff 

*i ng redi ents u nknown . 

Manufacturer or 
Di s tri butor 

Economi cs  Labs 

Serv i ce Master 

Napol ean Barbeau  Chemi cal s 
I nc .  

B ri ssman-Kennedy 

Dal eo Co . 

Ves tal Labs 

Parsons 

Bri s sman - Kennedy 

Servi ce Master 

Hos p i tal S uppl y 

P roduct  Use 

Al l -purpose c l eaner 

Product 
I ngred i ents 

Sodi um phosphate , 
Sod i um sesqui c arbonate , 
Sodi um b i carbonate , 
Syntheti c wett i n g  agen t , 
F l uores cei n col or 

Oi l ,  gum , g rease , tar ,  pai n t  * ( contai n s  petroleum 
removal d i s ti l l ates ) 

C l eans , deodori zes , di s i nfects HCl  
toi l et bowl s and u ri nal s  

Hard s urface c l eaner * 

Carpet s tai n remover Water 95% , Detergents 5% 

Di s i nfectant s pray and a i r 
s an i ti zer 

Automati c fl oor s c ru bber 

Mai ntenance and protecti on of 
brushed s ta i n l es s  s tee l 
s u rfaces 

Grease remover on carpets ; 
tape adhes i ve remover 

Detergents 19 . 3% ,  0-benzy l ­
p-ch l orophenol 5% , Terti ary 
amyl phenol 4 . 5% ,  P henyl  
phenol 2 . 6% ,  Hexachl orophene 
0 . 4% ,  I nert i ngredi en ts -
bal ance 

Act i ve i ng red i ents : 
Ammoni um hydroxi de s ol uti on , 
L i near a l kyl benzene 
s u l fonate , E thoxyl ated 
a l ky l  a l cohol , Opac i fi er ,  
c l ari fyi ng agent 

* 

* 

Perch l oroethyl ene , 
Low vol ati l e  petrol eum 
d i s ti l l ates , Amyl acetate 
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Trade Name 

Temp 

3-M Spray Cl eaner 
A- 101 ( ae rosol ) 

Three S tar Carpet 
Deodori zer 

Three S tar Dusti ng , 
C l eani ng and Waxi ng 
Pol i s h  

Three Star Extracts 
Magi c Shampoos 

Three Star Gum & 
Candl e Wax Remover 

Manufactu re r  or 
D i s  tri. bu tor 

DuBoi s Chemi ca l s  

3-M 

Savoi e  

Savo i e 

Savo i e  

Savoi e 

Ti l e  and Grout Sani tary Products 
Cl eaner 

Ti l e  Cl ene Servi ce Mas ter 

Toi l et B owl Cl eaner Profess i ona l  Mai ntenan ce 

Top Shape F l oor H i l lyard 
Fi n i sh  and Seal 
341 
*i ng red i ents unknown . 

Product Use 

Al l purpose smooth cream c l e aner 
for bathroom surfaces  and · 
pai nted surfaces 

For c l eani ng and sprayi ng 
buffi ng  a l l hard s urfaced fl oors 

Carpet c l eaner 

Wooden furn i ture pol i s h 

Extract i on carpet cl eaner 

Gum and candl e wax remover 

C l eans ti l e  and grout 

Remova l  of s oap s cum , s ta i ns , 
hard water res i dues from 
cerami c or pl as t i c t i l e  

Toi l et cl eaner 

Terrazzo fl oor fi n i sh  

Product 
l ng redi ents 

* 

* 

* 

* 

* 

* 

* 

Phos phori c aci d ,  other 
i ngredi en ts unknown 

Hydrogen chl ori de 23% , 
n-a l ky l  ( 60% C l4 , 30% ct6 ' 

5% C 12 , 5% cla J  di methy 
benzyl anunon1 um chl or ides  
. 025% , n-a l kyl  ( 68% C12 , 
32% C14 ) d imethyl ethyl ­
benzyl  anunoni um ch l ori des 
. 025% , i nert i ng redi ents 
76 . 95% 

* 
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Trade Name 

Tor 

Troubl e  S hooter 

Trove Fl oor F i n i sh 

Turgasept 

V andal i sm Mark 
Removers 

Vani -sol  

*i ngredi ents unknown . 

Manufacture r  or 
D i s tri butor 

Hunti ngton Labs 

3-M , Dal eo 

Hunti ngton Labs 

Ayers t L ab 

Chem Pri de 

Nati onal  Lab D i v .  

Product Use  

Germi c i da l  c l eaner on s i nks , 
chrome , carpet stai ns , 
naugahyde , shower ti l e  

Removal  of wax and d i rt from 
h ard s urfaces . 

T i l e  fl oor c l e aner 

Product 
I ng redi ents 

Acti ve i ng redi ents 7 . 2% ,  
sod i um carbonate , N- a l ky l  
d i methyl  benzyl  ammoni um 
ch l ori des , N - al ky l  d i methyl 
ethyl benzyl ammoni um 
chl ori des , Sodi um meta-
s i l  i cate , i nert i ng redi ents 
92 . 8% ,  water , Z-al kanoxy 
polyethoxy ethanol , 
Tetrapotas s i um pyrophos phate 

2-Butoxy ethanol 1 5% , 
Monoethanol ami ne 5% , Wate r ,  
S urfactants and s tabi l i zers 

Water 93% , Acryl i c  s tyrene 
pol ymer emul s i on 10% , Al kal i ­
so l u b l e  res i n  3% , Polyethy l ene 
Emul s i on 2% , Di ethy l ene 
g l y col  monoethyl ether 2% 

Aerosol d i s i nfectant for odors Act i ve I ngred : P aradi i s obuty l  
phenoxy-ethoxyethy l  d i methyl 
benzyl ammon i um ch lori de 0 . 2% ,  
tri ethy l ene g lycol 3 . 4% ,  
Di propyl ene g lycol 3 . 4% ,  
I sopropy l  a l coho l 9 . 6% ,  

Pub l i c  res troom s tal l cl eaner 

Toi l et bowl d i s i nfectant 

Metho p -Hyd roxybenzoate 0 . 2% ,  
Sorb i c  aci d 0 . 05% , 
I nert I ngred : 83 . 15% , 
es senti a l  oi l s , aromati cs , 
prope l l ant  

* 

Hyd roch l ori c aci d 23% 
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Trade Name 

Vi re-Tel 

Vo Ban Abs orbent  

Wal l Gl i de Pro 

Wal ton March Drai n 
Treatment 

W i ndow Cl eaner 

*i ngred i ents unknown . 

Manufactu rer or 
Di s tri butor 

Davi s & Geck 

Serv i ce Mas ter 

S avoi e 

Harri son House Co . 

Product Use 

Di s i nfectant/dedorant-aerosol  

Used to remove vomi t from 
ca rpets 

Product 
I ng redi ents 

0-pehno phenol 0 . 1 14% , 
N -a l ky l  N-ethyl morphol i n i um 
ethyl s u l fate� 0 . 039% , 
0- ch l oro-p-phenol 0 . 022% , 
Al cohol 7 l . 994% 

I sopropanol Al ky l  ( N-a l kyl  
60% C14 , 30% C 15 ,  5% C 12 ' 
5% c 18 ) 0 . 27% , D imethyl 
benzyl ammon i um chl ori de . 35% , 
Methyl s a l i cyl ate . 75% , 
P i ne oi l 3% , I nert 
i ng redi ents  95% 

C l eaner for non- fabri c * 
s u rfaces , s uch  as pa i nted 
su rfaces , appl i ances , etc . 

Pati ent shower and s i nk c l eaner Sodi um chl ori de , Sodi um 
th i os u l fate , Sod i um 
bi carbonate 

W i ndow c leaner * 





Append i x  B 

HAZARDOUS PROPERT I ES OF HOUSEKEEP I NG CHEMI CALS 

The co l umns i n  th i s  append i x  conta i n the fo l l owi ng  i n formati on  on 

the hazardous p rope rti es of corrunon ly  used  h os p i ta l  housekeep i no,  chemi ca l s ; 

th i s  i nformati on i s  i nc l uded to fac i l i tate eval uati on of the i nj u ri ous  

potenti a l  of i nd i v i dua l  chemi ca l s .  

I .  Chemi ca l  n ame 

The chemi ca l name i s  that  obtai ned d i rect ly  from the product l abel , 

the Mi n neapo l i s  Poi son Con trol Cen ter , or from G l eas on et a l  ( 1 969 ) . 

I I .  Tox i c i ty Rati ng 

The tox i c i ty rati ngs  as s i gned to s ome of the chemi ca l s  �·1ere obtai ned 

from Gl eason et a l  ( 1 96 9 ) . The defi n i n g  of the toxi c i ty rati n g  i s  as  fol l ows : 

Tox i c i ty Rati n g  

6 S uper Tox i c 

5 Extreme ly  Toxi c 

4 Very Taxi c 

3 Moderate l y  Toxi c  

2 S l i ght ly  Tox i c  

1 Practi ca l ly  Non - toxi c 

Probabl e Letha l Dose ( Human ) 

mg/ kg  

l es s  than  5 

5 - 50 

50-500 

500-5 gm/ kg  

70 kg I nd i v i dua l  ( 1 50 l b ) 

a 'tas te ( l e s s  than 7 drops ) 

between 7 drops and l teas poonfu l 

between l teas poon fu l and l ounce 

between l ou nce and l p i n t  ( or l l b ) 

5 - 1 5 gm/ kg  between l p i n t  and l q uart 

above 1 5  gm/ kg  more than l q uart 



.. 



I I I .  Threshol d L i mi t Val ue 

The Thres hol d L imi t Val ue ( TLV ) i s  the maxi mum concentrati on of the 

chemi cal  to wh i ch a heal thy worker can be exposed over an e i ght-hou r  day,  

40-hour work week wi thout adverse effect . Concentrati ons are expressed 

i n  parts pe r mi l l i on ( ppm ) by vol ume . 

"TLV" i s  a copyri ghted trademark  of the Ameri can Con ference of 

Governmental I ndus tri a l  Hyg i en i s ts .  

I V .  Suspected Carc i nogen? 

The cl ass i fi cati on of a chemi cal  as a suspected carci nogen was obtai ned 

from a Nati onal I nsti tu te of Occupati onal Safety and Hea l th ( N I OSH ) report 

( Decembe r 1976 ; see references ) . The preface to th i s  report s tates : 

This pub lication does not indict a subs tance as a human carcinogen . 
Rather it reports pub lished data which sugges t  that the subs tance has 
caused neop lastic or carcinogenic effe cts . The experimental designs 
used in the cited s tudies may be unsui table for prediction of human 
effects . Their inc lusion in the Regi s try does not reflect an evalu­
ation with respect to the adequaay of the data, or consideration of 
negative or contradictory s tudies . 

The National Ins ti tute for Occupational Safety and Health (NIOSH) 
identifies a substance as a potential human carcinogen by means of the 
cri teria document process . This invo lves exhaustive literature review 
and careful consideration by experts leading to a definitive conc lusion . 
This subfi le is pub lished to serve as a guide to the li terature, and 
as an indication of those substances which may require further research 
and evaluation . 

B - 1  



Chemi cal  Name 

a ce ti c aci d 

2 - a l kanoxy po lyethoxy ethanol 

a l kyl ami ne dodecyl benzene s u l fonate 

Toxi c i ty 
Rati ng 

0 

a l kyl  d imethyl benzy l arrvnoni um ch l ori de 4 

a l kyl d i methyl ethy l benzyl ammon i um ch l or i de 4 

a l kyl  phenol 2 ,  3 

N -a l ky l - n -ethyl morphol i n i um ethyl s u l fates 

a l ky l  phenol  polyglycol  ether 

2- ami no ethanol 

ammon i um s i l i cofl uori de 

amyl  acetate 

anth raqu i none dye 

aqua ammoni a 

benzal dehyde 

b i s  ( t ri - n-buty l t i n )  ox i de 

n-buty l  phthal ate 

carboxy v i nyl  po l yme r 

cas tor oi l 

certi fi ed col or 

ch l o ri ne d i ox i de - s tabi l i zed 

c i tr i c  ac i d 

coconut  ami de 

coconut fatty ac i d 

coconut fatty ac i d - prote i n condens ate 

corn dextri ne 

d i azo dye 

.. 

2 .  3 

0 

4 

3 ( ? )  

0 

3 

2 

2 ( ? ) 

B - 2  

Thres ho l d  
L i mi t Val ue 

( ppm ) 

1 0  

3 

1 2 . 5  

25  

0 .  l 

... 

Sus pected 
Carci nogen? 

yes 

yes 

yes 

yes 

.. 



Chemi cal  Name 

d i e thyl ene g lycol buty l  ether 

di ethy l ene g l ycol ethyl ether 

di hexyl s od i um s u l fosucci nate 

di l auryl  d i methy l ammoni um bromi de 

3 , 4-d imethyl - 4 , ch l orophenol 

d i octy l  s od i um s u l fosucci nate 

d i propyl ene g l ycol 

dodecy l benzenesu l fonate 

essenti a l  o i l 

ethanol di g l yc i ne d i sod i um s a l t 

ethy l  a l cohol - 1 90P , denatured 

ethyl ened i ami ne tetraaceti c ac i d - sod i um s a l t 

ethy l ene g l ycol  

ethy l ene g l ycol butyl  ether 

ethy l ene g lycol ethyl ether 

fl uoresce i n col or  

fl uorochemi cal  emu l s i on 

fl uorochemi cal  s urfactant 

formal dehyde wi th 1 3% methanol 

formi c ac i d 

g l ycer i n 

hexachl orophene 

hexy l ene g l ycol 

hydrated ca l c i um s i l i cate 

hydrogen ch l ori de 

hydroxyaceti c ac i d  
8- 3  

Tox i c i ty 
Rati ng 

3 

3 

4 

2 

2 ( ? ) 

3 

4 

3 

3 

0 

1 

4 ( ? ) 
2 or 3 

Thres hol d 
L i mi t Va l ue 

( ppm ) 

1 000 

1 00 

2 

5 

25 

5 

Sus pe cted 
Carci nogen?  

yes 

tri s od i um s a l t yes 

yes 

yes 

yes 



Chemi ca l  Name 

i s op ropy l a l cohol 

l anol i n  

l atex polymer emu l s i on 

l aure l  s u l fate , mg-na  b l end 

l ec i th i n  

l i gnos u l fonate 

l i near a l i phat i c  polyether - non i on i c 

l i near  a l kyl benzene s u l fonate 

me tal  c ros s l i n ked un i - po lymer 

methyl sa l i cyl ate 

mi nera l  sp i r i ts - ru l e  66 

mod i fi ed coco d i ethanol ami de 

mod i fi ed l i near a l i phati c polyether 

my ri s ty l - tr imethyl ammon i um bromi de 

neatsfoot o i l 

n i tros o dye 

nony l phenol poly ( e thy l eneoxy )  ethanol  

odorl e s s  mi neral s p i r i ts 

o i l emu l s i on 

o l e i c ac i d 

o l i ve o i l s  

opac i f i e r ,  cl ari fy i ng agent 

opt i ca l  bri ghtener 

organ i c  phosphate e s ter  

Tox i c i ty 
Rat i ng 

3 

1 

4 

3 

1 

orthobenzy l  parach l orophenol - i s opropyl so l uti on 3 

B -4 

.... 

Th reshol d 
L i mi t  Val ue 

( ppm ) 

( s k i n )  
980 mg/m3 

Suspected 
Ca rc i nogen? 

yes 

yes 

yes 



Chemi ca l  Name 

orthoch l oro parapheny l  phenol  

oxyethy l ated s trai gh t  cha i n  a l coho l  

parad i i s obuty l  phenoxy-ethoxy 
ethyl d imethyl - benzy l  arrrnon i um ch l ori de 

paraffi n 

pe rch l oroethy l ene 

perfume - vari ous 

petrol eum d i s t i l l ates 

petrol eum naptha 

o-phenyl  phenol 

phosphori c aci d 

phthal ocyan i ne dye 

p i ne oi l 

poly (methy l v i nyl  e the r/ma l ei c ac i d ) 

potas s i um hydroxi de 

potas s i um 4-ch l oro- 2 - cycl openty l phenate 

potas s i um l au rate 

potas s i um ortho pheny l phenate 

potas s i um s oap 

potas s i um p-te rti ary amyl phenate 

pri mary al cohol  ethoxysu l fate - s od i um s al t 

propyl ene g l ycol  methyl ether 

proteol yti c enzyme 

pumi c 

qu artz powder 

s i l i cone emu l s i on 

B - 5  

Taxi c i ty 
Rat i ng 

4 

4 

l 

3 

3 

3 

3 

3 

2 

3 ( ? )  

l ( ? ) 

Thre sh ol d 
L im i t Va l ue 

( ppm ) 

2 mg/m3 

670 mg/m3 

( s k i n )  

l mg/m3 

2 mg/m3 

100 

Sus pected 
Carc i n ogen? 

yes 

yes 

yes 

yes 

yes 

yes 



Chemi cal  Name 

s i l i cone emu l s i on ,  d imethy l -polys i l oxane 

s oap - h i gh t i ter tal l ow 

s odi um b i carbonate 

s odi um b i fl uori de 

s odi um carbonate 

so i dum carboxymethy l cel l ul os e  

s odi um ch l ori de 

sodi um d i chl oroi socyanura te d i hyd rate 

sodi um dodecy l  benzene s u l fonate 

sodi um 2-ethy l hexy l  s u l phate 

s odi um hyd ros u l ph i te 

sodi um hydrox i de 

s odi um hypoch l ori te 

s od i um l i near  a l kyl ate s u l fonate 

sod i um metas i l i cate 

s odi um orthos i l i cate 

s od i um perborate monohydrate 

s od i um phosphate 

sod i um sesqui carbonate 

sod i um s i l i cofl uori de 

s od i um s u l fate 

s od i um tetraborate pentahydrate 

so i dum tri po lyphosphate 

s odi um xyl enes u l phon ate 

s u rfactants 

terpi neol 

... 

B -6  

Toxi ci ty 
Rati ng 

2 

3 

3 

3 

3 

3 

3 ( ? ) 

3 ( ? )  

4 

3 

3 ( ? ) 

3 

Thres hol d 
L i mi t Val ue 

( ppm ) 

2 mg/m3 

" 

Suspected 
Carc i noge n ?  

yes 

yes 

yes 

ye s 

,, 



Threshol d 
Toxi c i ty L i mi t Va l ue Sus pected 

Chemi cal  Name Rati ng  ( ppm ) Carc i noge n ?  

p-tert i a ry amyl phenol 

tetrahydro- 1 , 4- oxaz i ne 4 

tetrapotass i um pyrophosphate 

tetras od i um pyrophosph ate 3 ( ? )  

thermopl asti c polyes ter res i n  

tri az i n ty s t i l bene bri ghtener 

tri azo l e s t i l bene bri ghtener 

tri butoxyethyl phosphate 

1 , 1 , 1  tri ch l orethane 3 350 yes 

tri ethyl ene g lycol 2 ( ? ) 

3 , 5 , 5  tri methyl hexan a l  

tri sodi um n- hydroxy ethy l ene d i ami ne tri acetate 

tri sodi um phos phate yes 

wax emul s i on 

wh i te mi neral o i l 1 

xy l ene 4 435 mg/m3 
( s k i n )  
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Append i x  C 

P ROBABL E  PRODUCT COMPOS IT ION 

Th i s  appendi x tabu l ate s  t he probab l e  compos i ti on o f  general c l asses  of 

products used for routi ne hos pi tal housekeei n g .  These  formu l ae are 

i nc l uded to provi de gu i dance as to the chemi ca l  formu l at i ons of  those  

trade n ame products i n  Append i x  A of uni dent i fi ed  compos i ti on .  See 

Append i x B for Tox i c i ty Rati ng  c ri teri a .  

S ource : Gl eas on et al . ( 1969 ) . 





Ai r Sani t i zers 

Al ky l  d imethy l  ethy l benzyl and al ky l  d i methy l ­
be nzy l  ammoni um compounds* 

Water 

Versene 

May conta i n :  
E s senti  a 1 o i l s  
I sop ropanol *  
Prope l l ants 
Propyl ene g l ycol 
Tri ethy l ene g lycol  

Bathroom Dedo rant 
1 .  Naphthal ene* 

2 .  Paradi ch l orobe nzene* 

3 .  Sodi um b i s u l fate* 

Deodori zers 

Tox i c i ty Rati ng 4 

20% 

Toxi c i ty Rati ng 4 

Toxi ci ty Rati ng 3 

Toxi ci ty Rati ng 3 

( These compounds may or may not conta i n a trace of perfume ) 

C l eanse r Type 
1 .  P i ne oi l *  

Anhydrous s oap 
Water 

2 .  Quarternary ammon i um compound* 
Non - i oni c s urfactan t 
Phosphates 
EDTA 
For metal  s u rfaces , sodi um ni trate 
Syntheti c  phenol s 
I s opropanol 
Anhydrous soap 
EDTA 
Water to ma ke 
Trace amounts of co l or and fragrance 
May contai n :  Magnes i um s u l fate 

Deodorant B l ocks 
1 .  Pa rad i ch  l orobenzene* 

Es senti a l  o i l s  

C- 1  

Toxi ci ty Rati ng 3 
60% mi n i mum a l ways  
30% max i mum 90% 

10% 

2 . 5- 10% 
0 . 6- 2 . 5% 
2-3% 
0 . 5- 1%  

3 . 5 -5% maxi mum 
2-3% 
5- 1 5% 
0 . 5 - 1 %  
100% 

Toxi ci ty Rati ng 3 
99% 

1% 



2 .  Naphtha l ene* 
Cedar wood 

3 .  Paraformal dehyde* 

Spray Type Dedori zers 
1 .  1 ,  1 ,  I -Tri ch l oroethane 

I soprop anol 
Tri ethyl ene g l ycol 
Di propy l ene g l ycol 
Di - i sobuty l  phenoxy ethoxy ethy l 

d i methyl benzy l  all1Tlon i um ch l ori de 
Es senti a l  oi l s  
Prope l l ants 

2 .  Me tazene 
Petro leum d i s t i l l ates 
Prope l l ants ( Freons ) 
May contai n :  Al umi num ch l orhydrol 

2 , 3 , 4 , 5 -b i s ( 2-Buty l ene ) tetrahydrofu rfu ra l 
Carbon tetrach l ori de* 
Cel l oso l ve acetate 
Di c h l orodi fl uorornethanol 
Ethanol  
Fatty es ters 
Formal dehyde 
Hexach l orophene 
Lau ry l  methacryl ate 
Methoxych l or 
Methy l ene ch l ori de 
Orth opheny l phenol 
Pa rad i ch l orbe nzene* 
P i ne oi l 
P i pe rony l butox; de 
Pyreth ri n 
Synthet i c  s u rfactants 
Tri ch l oromonofl uorometh ane 
Wax 
Z i nc phenol s u l fonate 

W i ck  T e Deodori zers 
Forma l dehyde 37% 
Water so l u b l e  perfume 
Co l ori ng 
Water 
Emu l s i fi ers 
Essenti a l  o i l s  
Aromat i c chemi cal s* 
Ch l orophy l l 

" 

C-2 

... 

Toxi c i ty Rati n9 4 

80% 
0- 20% 

Toxi c i ty Rat i ng 4 
85% 

Toxi c i ty Rati ng 2 
10% 
6 . 9% 
4 . 1 %  
4 . 0% 

0 . 5% 

Toxi c i ty Rati ng 2 or 3 
4 . 0% 
6 . 0% 
up to 90 . 0% 

up  to 10% 

Tox i c i ty Rati ng 3 
2-3% 
203% 
trace 
to 100% 

" 



D i s i n fectants 

Aci ds 
Aceti c aci d 
Al ky l  Cg to C 1a ) d i me thyl be nzyl anunon i um 

c h l ori de 
Anvnon i um ch l ori de 
Ben zoi c ac i d  
Bori c aci d* 
B u tyri c aci d 
Carbon i c  a c i d 
C h l oroaceti c aci d* 
Ci tri c aci d 
Formi c and re l ated aci ds* 
Lacti c aci d 
Prop i oni c aci d 
Pyrol i genous aci d 
S a l i cy l i c  aci d *  
S u l fu rous aci d* 

Al k a l i s  
1 . Amnon i um hydroxi de* 

Water 

2 .  S od i um hyd rox i de* 
Sodi um carbonate 
S ometi mes contai n :  

H a l oge n s  

Borax 
Cal c i um hydroxi de* 
S od i um s i l i ca te s  
Tri sodi um phos phate 

1 . L i q u i d 
Sodi um hypoch l ori te* 
Sod i um hydroxi de 
Sod i um ch l ori de 
Water 

2 .  Powder :  
a .  Organ i c  c h l or i ne compound* , e . g .  

Heptach l or* 
Hexachl orobe n ze ne* 
Di c h l orobe n zene* 
Di c h l oroi socya n u rate* 
Pel l eti z i ng b i nders , etc . 

b .  Cal c i um hypo c h l o ri te* 
May con ta i n :  

Tri s od i um phosph ate 
Hal azone 
P i ne oi l 
S oap 
Soda ash 
Sod i um bora te* 

C - 3  

Toxi c i ty Rat i ng 4 

N o  ra ti n g  
3-29% 
7 1 -97% 

94% 
2% 

No ra ti ng 
5 - 16% 
0 . 1 - 1 . 0% 
5-10% 
84-90% 

Toxi c i ty Rat i ng 3-4 
50- 100% 

0-92% 
0 . 50% 

50- 100% 

0-92% 



... 

I odophor Di s i nfectants 
Polyethoxy polypropoxy ethano l - i odi ne comp l ex 
Nony l  phenyl ether of po lyethy l ene 

g lycol i odi ne comp l ex 
Hyd rogen ch l ori de 
( prov i des 1 . 6% avai l ab l e  i od i ne ) 
or Phosphor i c ,  ci tri c or butyroni c  aci d  

Dai ri es  mos tly  use organ i c  aci ds . 

Mi s ce l l aneous Di s i nfectants 
Forma l dehyde* 
May conta i n :  

Mercury compounds 

Phenol  Di s i nfectants 
Chl orophenol s e . g . , ortho ben zy l -p-chl orophenol 

or ch l oro-2-pheny l  phenol ( a l so sod i um s·a l ts )  
Pheno l s* ( often from coal tar )  

Phenol  ) 
Terti ary amyl pheno l ) 
Cresol  ) 
0- Phenyl phenol ) 

Versene 
Comp l ex phosphates , e . g . , tetrapy ro­

phosphate , tri polyphosphate , as  K and 
Na  s a l ts 

G lyceri ne 
Soap 
I sopropyl a l cohol 
Surfactants , e . g . , sodi um dodecyl 

ben zyl  s u l fon ate 
Water 
May contai n :  . 

Aromat i c hydroca rbon so l vents *  
( 1 1 coa l  tar  hydrocarbons or  coal tar 

neutral oi l s 11 ) 

Quarternary Ammon i um Compounds 
1 . Qua rternary ammon i um compounds* 

Mos t ly  deri vati ves of dimethyl benzyl ­
ammoni um ch l ori de 

Water 

2 .  Quarternary ammoni um compounds*  
Ethyl ene oxi de condens a te 
Sod i um carbonate 
Versene 
I nert i ngredi ents , probab ly l i qu i d  
G l yceri ne 
Soap  
I sopropanol 
Sodi um dodecy l  benzy l  s u l fonate 

C-4 

... ... 

Toxi c i ty Rati ng 2 
7- 10% 

7- 10% 
0- 10% 

Toxi c i ty Rati ng 3 
20% 

smal l amount 

3-8% 
Toxi ci ty Rati ng 4 

20- 50% 

1 -3% 

1 -3% 
1% 
4- 30% 

0-20% 

44-58% 

Toxi ci ty Rat i ng 4 
20-50% 

to 100% 

Tox tc i ty Rati ng 3 
3-6% 
6- 10% 

... 

2-3% 
0-2% 

1%  
4-30% 
7-20% 

... 



May contai n :  
Dyes 
E s senti a l  oi l s  
Ethanol 
Nonyl  phenol polyethy l ene g l ycol  ether 
Nonyl phenoxy polyoxy ethyl ene ethanol  
Sod i um tri pol yphosph ate 

Spray Type Di s i nfectants 
1 .  I sopropanol * 

4 ' 5-di broms al i cyl an i l i de 
3 , 4 ' 5-tr i broms a l i cyl an i l i de 
Other polybromi nated sa l i cy l ani l i des  
I nert i n g redi ents , about 70% 
( e . g . , prope l l ants s u ch as Freon 1 1  and 1 2 ) 

2 .  V anci de B ( sodi um bi th i onol ate ) 
Ethano l * 
Water 
Propel l ant 12 
Prope l l ant 1 14 

W i ndow Cl eaners 

G l a s s  
�1-.- Butyl cel l oxo l ve 

Al cohol  
Wett i ng agent 
I s opropano l 
Dyes 
S i l i cone 
Water 
May contai n :  

Al kal i 
Ammoni a 
Benton i te 
Ce l i te 
Essent i a l  oi l s  
Hyd ra ted l i me 
Map hthas 
Nonyl  phenoxy polyethoxy ethanol i odi ne compl es  
Organ i c so l vents 
Phosphori c aci d 
Polyethoxy pol ypropoxy pol yethoxy-

ethanol - i od i ne comp l es 
Sod i um pol yphos phate 
Turkey red o i  1 
Waxes ( carnauba , J apan ) 

2 .  I s op ropy l  a l cohol 
G lyco 1 ether 
Ethy l ene g l ycol 

; 

C- 5 

Tox i c i ty Rat i ng 3 
up to 30% 
up to 0 . 45% 
up  to . 45% 
up to . 1% 

0 . 5% 
25 . 0% 
54 . 5% 
4 . 0% 
16 . 0% 

Toxi c i ty Rat i ng 2 
3 - 5% 
3-5% 
0 . 5 - 1 %  
0- 1 5% 
trace 
trace 
to 100% 

Toxi c i ty Rati ng 2 
6- 25% 
10- 1 1% 
1% 



Surfactant ( us ua l l y  an ani on i c  but 
occas i onal ly  a non i oni c s u ch as Tri ton X-200 
or Turkey red oi l )  

Water 

3 .  I f  a spray , a smal l amount of Freon 
May conta i n :  

Dyes ) 
Perfumes ) sma l l amounts 
Phosphates ) 
Fi l l ers 

4 .  Wi ndow waxes 
S i l i ca abras i ve 
Ami ne s oaps 
Waxes 
Petro l eum s o l vent* 
Ammon i um hydrox i de 

Genera l Purpose Waxes 
Natura l  and synthe t i c waxes and/or re s i ns 
Fa tty aci d emu l s i fi ers 
Morpho 1 i ne 
Al phat i c* and/or aromati c* ( t i x i c i ty 

rat i ng 4 i f  over 25% )  petro l sum 
sol vents 

Ortho-be nzy l - p-ch l orophenol 
May conta i n :  

Al ka l i 
Ammoni a 
A l ky l  sod i um  s u l fate 
Borax* 
Burnt umber 
Es senti al  oi l s  
Greases  
Oi l dyes 
Shel l a c  
S i l i ca 
S i l i cone 
Turpenti ne 

Toi l et Bow l  C l eaners ( Aci d C l eaners ) 
Toi l et bowl 

1 .  So 1 i d  
Sodi um aci d s u l fate* 
Octy l  or nony l phenoxy polye thoxy ethanol 
Sodi um s u l fate 
Sod i um aci d oxa l ate* 
l , 3- Di ch l oro-5 , 5-d imethyl hydanto i n* 

( p robably  s i mi l ar to ch l ori nated 
i s ocyanurates ) 

Sod i um ch l ori de 
Sod i um carbonate 
Perfume ( p i ne oi l ,  methy l s a l i cyl ate , etc . ) 
May conta i n :  Al ky l a ry l  s od i um s u l fonate 

C-6 

... ... ... 

60-85% 
Toxi c i ty Rat i ng 2 

c a .  6% 

Toxi c i ty Rati ng 2 or  3 

trace 

Toxi c i ty Rati ng 3 

5-80% 
0 .  1 %  

Tox i c i ty Rati ng 3 
70- 100% 

0-3% 
0-2% 

0-95% 
o- 10m� 
0- 10% 
0 - 1%  
0-2% 

... 



o- or p - Di ch l oroben zene 
Hepta decy l  hyd roxyethyl i mi dazol i ne 

I od i ne 
Soda ash 
Sod i um metas i l i ca te 
Sod i um n i tra te 
Sodi um tri polyphosphate 
Tu rbi fy i ng agents , e . g . , 

Polystyrene re s i n  
Polyacry l ate re s i n  

Tetra s od i um pyrophosphate 
2 , 2 1  Th i obi s ( 4 ,6 d i ch l orphenol } 
Tri s ( hydroxymethyl ) ni trometh ane 
Versene 
Z i n c chl or i de* 

0 . 1 -0 . 5% 

*Sta rred i ng red i ents ( * )  may be res pons i bl e  for maj o r  tox i c effects . 
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