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PREFACE 

The Hazard Evaluations and Technical Assistance Branch of NIOSH conducts field 
investigations of possible h~~lth hazards in the workplace. Tt,ese 
investigations are conducted under the authority of Section 20(a)(£) of the 
Occupational Safety and Health Act of 1970, 2~ U.S.C. 669(a)(6) which 
authorizes the Secr~tary of Health and-Human Services, following a written 
request from any employer or .authorized representative of employees, to 
detenrfne whether any substance normally found in the place of employment has 
Jotentially toxic effects fn such concentrations as. used or found. :~. 

~; .: ··,"­

T.lleiluard Evaluations and Technical Assistance Branch also provides, upon 
request, medical. nursing, an·d industrial hygiene technfcal and consu1tatfve 
1$.sfstance (TA) to Federal, state, and local age_ncfes; labor; industry and 
other groups or individuals to control occupational health hazards and to 

·pr.event related trauma and disease. 
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Mention of c01T1pany names or products does not constitute endorsement by the 
National Institute for Occupational Safety and Health. 
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HETA 84-004-1568 NIOSH INVESTIGATORS: 
MARCH 1985 Richard Gorman, C.I.H. 
GEORGE WASHINGTON UNIVERSITY Paul J. Seligman, M.D. 

MEDICAL CENTER 
WASHINGTON, D.C. 

I. SU,,MARY 

On October 18, 1983, the National _Institute for Occupational Safety and 
Health (NIOSH) was requested to evaluate compl~ints of eye irritation and 
occasional respiratory tract irritation among employees working fn the 
Biochemistry Department, George Washington University, Washington, o.c. 
On October 18, 1984, NIOSH conducted an initial visit to gather 
background information and inspect the laboratories; a follow-up visit on 
February 6-7, 1984 to better define the prevalence, nature, and location 
of complaints through the administration of a questionnaire; and, a third 
visit on August 28, 1984, to conduct area air sampling for organic vapors 
and aldehydes (both are eye and upper respiratory irritants). 

The questionnaire was administered to 75 of 82 (911) employees at t~e 
Biochemistry Department and 24 of 40 (601) employees at the Pharmacology
Department where no previous work-related symptoms had been reported. 

The questionnaire asked .about work-related eye and respiratory symptoms;
occupational history; types of worksite exposures; use of eye glasses or 
contact lenses; and concerns about environmental conditions. 

Employees of the Biochemistry Department had a statistfca1ly significant 
excess of complaints related to eye irritation (p <.01). Employment on 
the 5th floor and the .use of contact lenses (p <.01) were associated with . 
eye frrftatfon. · 

By the tine of the third vf sit, complaints of eye irritation had 
resolved. Afr sampling was, however, conducted for one day in order to 
obtain background data for comparative purposes, should complaints start 
again. The only aldehydes detected were formaldehyde and acetone, at 
concentrations of 0.02 ppm and less than 0.1 ppm, respectively. Toluene, 
xylene and several aliphatic hydrocarbons were detected at all the 
sampling locations, but the total concentrations of these c011pounds were 
less than l ppm. The air concentration of the aldehydes and organic 
vapors found are considered •trace• or background quantities and would 
not be expected to cause 111 health effects in 110st people. 

Based on the questionnaire results, employment in the departllent of 
biochemistry, particularly the 5th. floor, appears to have bee~ associated 
with eye irritation; however, except for low humidity, which was 
building-wide, and the use of contact lenses, no causative agents were 
identified. Complaints subsided in the spring of 1984 with no 
explanation. Recommendations are given in Section VIII should complaints 

' of eye irritation start again.

em1ca s, rgan,c, 
laboratory, contact lenses 
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II. INTRODUCTION 

· 0n October 18. 1983 NIOSH received a request from the Director of the 
Department of Safety. George Washington Unfversfty Medical Center. 
Washington. o.c. for assistance in evaluating complaints of eye
irritation and occasional respiratory tract irritation among employees
working in the Biochemistry Department. The laboratory researchers in 
the department were also experiencing.problems with the growth and 
maintenance of tissue cultures used in thefr research work. 

NIOSH investigators made an initial visit on October 18, 1983. A 
letter sU11111arfzi ng the actfvi tfes during ·this vfsi t was forwarded 
October 31 1 1983. A follow up visit was made on February 6-7, 1984 to 
conduct a questionnaire survey in the building. Results of this survey 
were forwarded by letter on July 25, 1984. A third survey, which 
involved air sampling in the laboratory where employees had been 
complaining and in other areas where there were very -few complaints. 
was conducted on August 28, 1984. August was reported as a time period
when complaints were usually ·more co111110n and symptoms more intense. 

III. BACKGROUND 

The Biochemistry Department is located on the 2nd and 5th floors of 
George Washington University Medical Center, Washington, D.C. A staff 
of approximately 82 people is composed of research scientists, 
students, and support personnel. A major activity of this laboratory
involves the growth of tissue cultures used in support of various 
cancer research projects. There is potential for exposure to numerous 
chemicals normally found in thfs type of laboratory {Tables IV and V).
Some are used inside of laboratory hoods and some are used in open
containers on bench tops. 

The problems with tissue culture growth were first experienced in 
February 1982. Eye irritation among the staff was reported to the 
Department of Safety in the fall of 1982. The efforts to identify and 
correct the problem were extensive and included: discarding all 
chemicals and starting over with a fresh supply; a thorough cleaning of 
the laboratory which included the release of paraformaldehyde into the 
lab; inspection of all ventflatfon systems; afr sampling usfng
techniques to identify organic, particulate and btologtcal
contaminants; changing of filters; and a review of housekeeping
procedures including the use of cleaning agents and pesticides. These 
efforts uncovered a number of deficiencies but problems persisted even 
after corrective actions. Most of the efforts were directed at the 
tissue growth problems; however ft .was felt .that the eye irritation may
be related to this problem i_n some way. 

·•' 
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The only action that helped the tissue growth problem was when the 
tissue cultures were grown in other parts of the building. All 
chemicals and personnel were the same. but the environment was . 
changed. · The tissue cultures 1tere successfully grown and maintained in 
all areas of the building except the 5th floor laboratory. However. ft 
was not known ff compJafnts of eye irritation were building-wide or 
concentrated in the 5th floor biochemistry l~boratory. 

IV. METHODS AND MATERIALS 

A. Initial Survey (October 181 1983) 

Following the opening conference with the staff of the Departments
of Safety and Biochemistry. a walk-through of the Biochemistry 
Department was conducted to obtain information on the normal 
operating procedures. chemical usage and ventilation systems. An 
historical account of the sequence of the events since-the 
complaints began fn the fall of 1982 was obtained frqm a biochemist 
who had kept detailed records. 

Since many potential causes had already been evaluated without 
success we decided to start by collecting informatfon · that would 
more clearly define the problem and determine ff complaints were 
building-wide or just -from .the 5th floor biochemistry laboratories. 

B. First Follow Up Survey (February 6-7, 1984) 

A questionnaire was administered to the 2nd a~d 5th floor,. 
biochemistry staff and the 6th floor. pharmacy staff (where no 
previous complaints had occurred) to establish the prevalence of 
complaints and define the factors related to worker symptoms.
Questions were asked about duration of employment. department. job 
title,. location of office or lab,. types of exposures (chemicals. 
office machines,. smoke, etc . ). use of eyeglasses or contact lenses. 
concerns about environmental conditions (air quality. temperature.
humidity. lighting). history of antecedent allergic or respiratory 
conditions. and work-related eye and respiratory symptoms. 

In addition,. relative humidity data was collected in the areas 
where the questionnaire was distributed. 

c. Second Follow Up Yfsit (August 28, 1984) 

Based on the results of the questionnaire. air samples were 
collected in the biochemistry department as well as several other 
locations to evaluate airborne concentrations of organic vapors and 
aldehydes,. both of which are eye and upper respiratory system 
irritants. · 

( 
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·The organic vapor samples were collected using standard 150 mg 
charcoal. sorbent tubes at a flow rate of 175 cc/mfn for a period
of 7.5 to 8 hours. The charcoal tubes were desorbed with 1 ml 
carbon disulfide and screened by gas chromatography (FID). A 30 
meter DB-1. bonded-phase. fused. s11fca capillary column 
(split-less-mode} was used for all analyses. 

Afr samples for the aldehyde scan were collected on 150 mg
DNPH-coated XAD-2 resin sorbent tubes at a flow rate of 200 cc/min
for 7.5 to 8 hours. The samples were desorbed wfth 2.0 ml of 
acetonitrfle for at least one hour and analyzed usfng reverse phase 
HPLC. The analysts included a scan for C1-C10 aldehydes
followed by quantftatton of the peaks above background. Since 
there may be a need to repeat thfs analysts at some later date the 
specff1c instrument parameters were as follows: 

Instrument: Varian 5000 liquid chromatograph 
Detector: · Varian UV-5 variable detector 
Column: · DuPont Instruments Zorbax ODS 

(4.6 mm x 25 cm) 

Wavelength: 365 nm 

flow: 1.5 mL/mfn 
Sample Loop: 10 ul 
Attenuatfon: 1 AUFS or 0.1 AUFS 

Mobile Phase: 65/35 CH3CN/H20

Chart Speed: 0.5 cm/min 


During the afr sampling period. all persons in the 5th floor 
biochemistry lab were interviewed to determine symptom prevalence
for possible correlation wfth air samplfng ·results. 

V. EVALUATION CRITERIA 

Since biochemistry personnel use numerous chemicals (Tables IV and Y).
there are many potential sources of eye irrftatfon. Organic vapors and 
aldehydes were selected for evaluation due to the fact that they are 
known mucous membrane frrftants. Low relative humidity can also cause 
mucous membrane and eye irrftatfon. 

Good work practices and well-designed and mafntafned -local ventilation 
systems (lab hoods. etc.) should prevent the buildup of airborne 
contaminants to the degree that most people should not experience
SY"'1toms; however. a small percentage of the ~opulation may experience 
symptoms at concentrations th~t would not be ·expected to cause problems
for most people. 

..• 
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Employees who wear contact lenses. particularly soft contact lenses. 
may complain of eye irritation earlier, or to a greater degree than. 
those not wearing contact lenses.. Soft contact lenses contain 30-701 
water. The shape of the lense is known to change with variations in 
ambient relative humidfty.1,2 In addition, because the lenses are 
hydrophilic. organic solvents readily absorb and concentrate on the 
lense.3 Particulates can be trapped behind hard or soft contact 
lenses and cause irritation. In an atmosphere where there are low 
concentrations of several gas and vapors in the atmosphere, as well as 
low humidity (below 251), there a~e numerous combinations of potential
causative agents for eye and mucous membrane irritation. However, the 
technology, such as air sampling. used to evaluate such problems, is of 
limited usefulness due to the fact that the concentrations of airborne 
contaminants found are usually "background" level for a typical 
chemistry laboratory which makes any correlations with symptoms
difficult. 

While not distinguishing between hard and soft contact lenses. one 
NIOSH study of an office building noted that the •use of contact lenses 
was positively tssociated with reported eye irritation (p less than 
.001)".4 T,he investigators felt that persons who wore contact lenses 
were probably "more sensitive to symptoms of eye irritation•. and •.more 
likely to report such symptoms•. Since low concentrations of organic 
vapors were noted, it is possible that the symptoms may have been 
related to contact lense absorption of these vapors, and/or to the low 
relative humidity in the building. 

VI. RESULTS AND DISCUSSION 

A. Medical 

During our initial visit, seven employees on the 5th floor of Ross 
Hall in the -Department of Biochemistry were interviewed fn regard
to work-related symptoms. Of the seven individuals, five gave
histories clearly relating eye symptoms to the workplace. Th.ese 
symptoms included dryness, irritation, a gritty feeling. redness, 
tiredness, and itching. Of interest, four of the seven individuals 
wore contact lenses at work. No individual gave a history of 
respiratory irritation. 

The medical questionnaire from the February 6-7, 1984 visit was 
distributed to personnel who worked on the 2nd, 5th and 6th floor. 
The population selected represented those who worked in the 5th 
floor biochemistry department where there were complaints of eye
irritation, the 2nd floor biochemistry lab, and the 6th floor 
pharmacology department. The 2nd floor lab used chemicals similar 
to the 5th floor lab. The pharmacology department generally used 
different chemicals. 

... , 
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The demographic characteristic~ of the population surveyed by
department and floor are listed fn Tables II and UI. 

:,.­

Tables IV and Vlist the chemicals used by respondents working in 
laboratories by department and floor. The tables were generated by
asking individuals to list chemicals they use. The biochemistry
department, fn particular the 5th floor. reported a greater use of 
organic solvents like chloroform, toluene. and acetone, consistent 
with the differences in the types of research -conducted by the 
departments. Chloroform is a known eye irritant. 

Questions about symptoms were divided into three symptom complexes;
1) eye irritation symptoms (burning, dryness, redness. itching, 
irritation) 2) eye strain symptoms (headache, dffficulty ·focusing, 
blurred vision, difficulty reading) and 3) respiratory symptoms 
(cough, ~heezing, shortness of breath, sore throat, sinus 
congestion). A report of a symptom was considered significant when 
the respondent noted that t~e symptom was experienced "usually" or 
"always" while at work. The prevalence of reported symptoms was 
stratfffed by department, 'floor, exposure to smoke, allergy
history, use of eyeglasses or contact lenses, antecedent medical 
conditions, and by air handling unit. 

Members of the department of bfochemfstry consistently reported a 
higher proportion of all symptoms related to the eye irrftatfon 
symptom complex (dryness. burning, redness, itching). When 
irritant symptoms were grouped to determine the proportion of 
multiple complaints related to eye irritation, the employees of the 
department of biochemistry had significantly more .complaints than 
employees of the pharmacology department. No trends in higher '·. ' proportions or significant differences in complaints of eye strain 
or respiratory symptoms were noted between departments. Table VI 
presents the proportion of symptoms by department. 

When symptoms were stratified by floor, the respondents from the 
5th floor had consistently higher proportions of complaints related 
to eye frrftation as noted fn Table VII. 

Questions were asked about environmental conditions within the 
building including temperature. humidity. lighting, air movement,
stuffiness, and smells. There were no differences fn environmental 
complaints by floor or by ·air handling unit. Table VIII notes the 
distribution of supply air handling units by room number. 

On all floors. multiple complaints -about temperature. typically
that it is •either too hot or too cold•, were noted. Of a11 the 
environmental conditions surveyed, only complaints about · the lack 
of humidity were consistently registered on all - floors consistent 
with the l_ow humidity readings noted previ~sly. 
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Complaints of eye irritation were not associated with allergy 
history. exposure to cigarette smoke. antecedent medical 
conditions. or eyeglass use. Of note was that 24 of 99 employees
interviewed wore contact lenses while at work. The distribution of 
contact lens use by department and by floor fs described fn Table 
IX. The prevalence of contact use was evenly distributed by
department and floor among those interviewed wfth 20+Z of all 
respondents wearing some form of contact lens at work . 

Contact lens use was significantly associated wfth both indfvfdual 
and grouped symptoms of eye frrftation as surmnarized in Table X. 
Twenty of 24 contact lens wearers reported using soft contact 
lenses. Wfth the preponderance of soft lens users among contact 
lens wearers. the sfgnfficant association between soft lenses use 
and irritant symptoms remained. Because of the small number of 
hard contact lens users. ft fs fmpossfble to determine whether 
either soft or hard lenses are more-associated with eye frrftant 
symptoms than the other. The prevalence of eye symptoms related to 
soft contact lens use fs also presented in Table X. 

Because of the wide variety ·of cleaning and wetting solutions used 
by the contact lens wearers. no one brand of solution could be 
implicated in the frequency of reported eye irritation. Similarly.
because -0f the large number of chemicals. isotopes. and drugs used 
in these research laboratories. no correlation between symptoms of 
eye irritation and chemical exposures could be made. 

B. Environmental 

At the time when the afr samples were obtained (August 28. 1984). 
there were no complaints of eye or respiratory irritation among the 
12 staff members fntervfewed in the 5th floor bfochemfstry 
laboratory. There were some changes in personnel since the time 
the medical questionnaire was admfnfstered. However. at least 6 of 
the 12 workers present on the day of the survey had previously
reported eye frrftation. Symptoms appeared to subside sometime 
during the previous winter. Ho one had any possible explanation. 

The results of the air samples for aldehyde vapors are presented in 
Table Xl. Although the analysf s included a qualitative scan for 
C1-c10 aldehydes. only four were detected. These were 
formaldehyde. acetone. methyl ethyl ketone and isobutryaldehyde. 

Only forffl!lldehyde and acetone were detected at the survey sfte and 
these a concentratfons of 0.02 ppm and less than 0.1 ppm
respectively. Adverse health effects would not be expected at 
these •trace• or background concentrations. Results from the 
sampling conducted at a separate building for comparison were 
sfmflfar for formaldehyde and acetone . Trace concentrations of 
methyl ethyl ketone and fsobutryaldehyde were also found. 

·; 
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.Several organic vapors were detected; all were present at or below 
0.1 PP!"· These included toluene. xylene a·nd several afphatf c 
hydrocarbons. The total concentration of organic vapors at any of 
the sampling locations was less than 1 ppm and not expected to 
cause adverse health effects for most people. 

Since there were no complaints at the tfme of s.amplfng, these data 
should be used for comparison ff complaints increase in the future . 

VII. CONCLUSIONS 

Employment in the Department of Biochemistry, particularly on the 5th 
floor. appears to have been associated ~ith complaints of eye
irritation. The agent responsible for this finding was not clearly 
identified by this study. although chloroform. among-other organic 
solvents, is a known eye irritant. Relative humidity readings were 
considerably lower in the building compared with the ambient conditions 
that existed outdoors in Washington, D.C., on the day of the survey. 
The relative humidity was low (<lSS) throughout the entire building
during our February 1984 visit. Organic vapors and aldehyde
concentrations were at •background" levels but were obtained during a 
period when there were no complaints . 

The only other factor identified that was significantly related to eye 
· irritation was the use of contact lenses at.work, the majority of which 
were soft lenses. Soft contact lenses are made of a plastic polymer
containing up to 701 water by weight. Because of their high water 
content, manufacturers of the lenses, officials at the Food and Drug
Administration responsible for testing the safety of contact lenses, 
and ophthalmologists are aware of the potential risk posed to the eye
by chemical vapors that readily .absorb in the lens. The Bausch and 
Lomb package insert for SOFLENS recorrmends the following wearing
restrictions: •soFLENS Contact Lenses •••when used only for vision 
correction should be removed before sleeping (unless the patient fs on 
an extended wear schedule) sw1aning or fn the 'resence of noxious and 

< ' • 
·. "'\

irritating vapors• (emphasis added). Hydrophf fc chemfcais are easily
absorbed y soft contact lenses and, may be conducted through the soft 
lens, and held against the cornea. 

Many industries make ft policy to restrict soft contact lens use in 
chemical environments. Recent articles fn ·the Journal of Occupational
Medicines and in Occu,atfonal ·Safety and Health6 have renewed 
attention toward -the ~ssue of contact-irins use fn -the workplace. Hard 
lenses are best avoided in dirty., dusty environments that contain small 
partfculates.7 Soft lenses, on the other hand. should be prohfbfted
in areas where there are water-soluble chemicals, or. hot, low-humfdfty
condftfons that could dry the lens.a 



Page 9 ~ Health Hazard Evaluation Report No. HETA 84-004 

While the use of contact lenses may account for many of the compl~ints 
of eye frritatfon among users. ft cannot account for many of the 
work-related eye problems noted in this survey by non-contact wearers. 
Since the prevalence of contacts lens use is similar in both 
departments and on all three floors. ft would appear . that other 
factor(s) related to the quality of the indoor environment may be 
responsible for the eye problems noted on the 5th floor. Until these 
factors are identified. ft would be impossible to know whether they 
relate to the difficulties experienced fn growing human tissue cultures. 

VIII. RECOMMENDATIONS 

Should complaints of irritation among the 5th floor biochemistry 
personnel start again in the future and persist, we reco11111end the 
~ollowing: 

1. 	 Insure that all ventilation systems are working properly. 

2. 	 Evaluate ff only contact lens wearers are affected. If so, we 
suggest that they wear regular glasses for at least a week to see 
ff the eye irrftatfon fs related to the wearing of th~ contact 
lenses. · 

3 • . 	Repeat the air sampling and compare results to .those reported 
herefn. 

Users of contact lenses in laboratories throughout the university 
should be made aware of the potential for eye frrftation related to 
soft lense use and exposure to chemicals. Employees experiencing eye 
irritation who use soft contact lenses should be encouraged to use 
glasses while at work. 
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Table I 


;' 1 

Relative Humidity 


GWU Medical Center - Ross Hall 

Washington. o.c. 

HETA-"'84-004 

February 6-7.1984 

Mean Humidity No. Range 

Outdoors (Washington, o.c.> 481 1 

~e Street Buildin9 
partment of Safety 26S 2 25-27S 

Ross Hall 
Department of Biochemistry 
(5th floor) 14.2S 8 12-16S 

Department of Biochemistry 
(2nd floor} 13.SS 2 13-141 

Department of Pharmacology 11.SS 2 10-131 
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Table II 


Demographic Characteristics by Department 


GWU Medical Center - Ross Hall 

Washington, D.C. · 

.:..ffETA 84-004 

·February 6-7, 1984 

Biochemistry 
(N=75) 

Pharmacology
(N=24) 

Number of respondents (response rate) 75 (921) 

Age (years) 33.8 + 10.1 

Duration of employment (years) 5.2 + 5.6 

Works in laboratory (S yes) 841 

Exposed to chemicals at work (S yes) sos 

Job titles 
Research ass.ociate 541 
Graduate student 161 
Secretary 9S 
Lab technician as 
Professor 4S 
Project coordinator 3S 

Visiting scholar 3S 

Student elective 3S 


24 (601) 

36.9 + 12.5 

7.8 ! 9.9 

79S 

871 

29S 
331 
131 
41 

211 
OS 
OS 
OS 

·..: ·~. 
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Table III 


Demographic Characterfstfcs by Floor 


GWU Medical Center - Ross Hall 

Washington, D.C. 


HETA 84-004 


February 6-7, 1984 


2nd Floor 5th Floor 6th Floor 

Number of respondents (response rate) 20 55 

Age (years) 34.3 !. 9.6 33.6 !. 10.3 

Duration of employment (years) 4.4 !. 4.7 s.s ! 5.9 

Worts in laboratory (S yes) 95S sos 
Exposed to chemicals at work (S yes) 791 801 

Job titles 
Research associate 751 461 
Graduate student ss 201 
Secretary OS 13S 
Lab technician !OS 71 
Professor OS 6S 
Project coordinator OS 4S 
Visiting scholar lOS OS 
Student elective OS 4S 

24 

36.·9 !. 12.5 

7.8 + 9.9 

791 

87S 

291 
331 
13S 
41 

21S 
OS 

OS 

OS 




Table IV 


Frequency* of Chemical Use by Floor 


GWU Medical Center - Ross Hall 

Washington. D.C. 


HETA 84-004 

2nd Floor 5th Floor 6th Floor 

acetic acid 

polyacrylamfde 

phenol 

HCl 

methanol 

acetone 

acetonf trfle 

chromf c acid 

"solvents· 

chloroform 

toluene 

NaOH 

isobutyrf c acid 

methanol 

chloroform 

toluene 

acetone 

acetfc ·acfd 

ethyl ether 

hexane 

scfntfllation fluid 

"solvents" 

DMSO 

HCl 

acetonitrfle 

mercaptoethanol 

"solvents" 

methanol 

chemotherapeutic agents 

NaOH 

ethyl ether 

toluene 

acetoni trf le 

HCl 

"drugs" 

acetone 

•1sotopes• 

mercaptoethanol 

mftomycfn C 

* In descendf ng order wf th most frequently reported chemf ca1s used 1i sted 
at top. · 

··. ..... 
. '';-<, 
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Table V 


Frequency* of Chemical Use by Department 


GWU Medical Center - Ross Hall 

Wash1ngto"'9- D.C. 

HETA 84-004 

February 6-7, 1984 

Biochemistry Pharmacology 

methanol "solvents" 

chloroform methanol 

toluene achemotherapeutic agents" 

acetone NaOH 

acetf c ·acid ethyl ether 

ethyl ether toluene 

11 sol vents" acetoni tri1e 

HCl HCl 

polyacrylamfde "drugs" 

acetoni trfle acetone 

11 scintfllatfo~ fluids" "isotopes" 

DMSO mercaptoethanol 

phenol mitomycin C 

In descending order with most frequently used chemicals listed at top. 

·" 
' 



Table v-1 

Frequency of Symptoms by Department 

GWU Medical Center - Ross Hall 
Washington, D.C. 


HETA 84-004 


February 6-7.1984 


Proprotion Affected 

Symptoms at Work Biochemistry Pharmacology 
(N=74) (N=24) 

s19n~* 

I 

Eye dryness 26S 8% N.S.** 

Eyes uncomfortable 23S as \ N.S. 

Eye irritation 211 4S N.S. 

Eye irritation complex 25S 6S 
(One or more symptoms of burning 
dryness. redness. itching. irritation) 

p <.01 

Eye strain complex BOS 83S 
(One or more symptoms of blurred · 
vision, difficulty focusing.
headaches. difficulty reading) 

N.S. 

·.,1 <, Respiratory symptoms 76S · 87S 
(One or more syll1)toms of sore 
throat, sinus congestion, cough, 
wheezing. shortness of breath) 

N.S. 

* Chi-square test for statistical significance-was used for each symptom or symptom complex 

.~·" ** N.S . - not significant at or below the p = 0.05 level 

'··,~;~.\ :~~ .. 
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Tal:>le VII 

Frequency of Symptoms by Floor 

GWU Medical Center - Ross Hall 
Washington. D.C. 

HETA 84-004 

February 6-7, 1984 

Proprotion Affected S1gn.• 

Symptoms at Work 2nd 5th 6th 
(N=l9) (N=55) (Ne24) 

Eye dryness 21S 271 as ri.S. ** 
Eyes uncomfortable 161 251 es N.S. 

Eye irritation lSS 24S 41 N.S . 

Eye irritation co111>lex 151 41S 61 
(One or more symptoms of burning · 
dryness, redness, itching. irritation) 

~ N.S. 

Eye strain complex 801 801 83S 
(One or more sy111>toms of blurred 
vis.ion. diff1 cu 1ty f ocusfng.
headaches, difficulty reading) 

N.S. 

Respiratory sy...,toms 80s 751 88S 
(One or more sy...,toms of sore 
throat, sinus congestion. cough.
wheezing, shortness of breath) 

N.S. 

...~ 

* Chi- square test for statfstfcal sfgnfffcance was used for each symptom or symptom complex 

** U.S . - not sf gniffcant at or below the p = 0.05 level 



Table VIII 


Air Supply Units by Room 


GWU Medical Center - Ross Hall 

Washington, D.C • 

.,,.. HETA 84-004 


February 6-7, 1984 


Afr Handling Unit No. Rooms Supplied Number of Employees 

No. 6 
 226, 228~ 230 
 18 

231, 232, 233 


No. 7, 5th floor 530, 531, 532 
 20 

533, 534, 536 

537, . 538, 540 

541, 557 


6th floor 634, 636, 638 
 13 

639, 640, ,641 

644 


No. 8, 5th floor 518 
 3 


6th floor 611, 623 
 · 4 


No. 16, 5th floor 546, 550, 551 
 24 

552, 553, 554 

555, 556 


6th floor 650, 653 
 2 


No . 17, 5th floor 526 
 6 

6th floor 618, 619, 624 
 5 


.Total employees by air handling unit. 

No. 6 - 18 

No. 7 - 33 

No. 8 - 7 

No. 16 - 26 

No. 17 - 11 


.4 
·, 
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Table IX 


Type of Contact Lens Use by Department and Floor 


GWU Medical Center - Ross Hall 

Washington. o.c. 

HETA 84-004.,... 

February 6-7.1984 

Contact Lens 
Hard Soft Total 

Department
Biochemistry (N=75) 4 (5S) 15 (20S) 

Pharmacology (N=24) 0 5 (211) 
T '"To"'" 

19 (25S} 

5 (21S)
24 

Floor2no (N•20) 1 (5~) 3 (lSS) 

5th (N•55) 3 (SS) 12 (22S) 

6th (Nz:24) 0 5 (211) 

4 (20S) 

15 (271) 

5 (211) 

·" 
! 
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Table X 


·rrequency of Eye Irritation by Contact Lens Use 


GWU Medical Center - Ross Hall 

Washington, D.C. 


HETA 84-004 


February 6-7, 1984 


Symptoms at Work Contacts No Contacts Sign.* 
(N=24) (N=74) 

Eye dryness 381 161 P <.05 

Eyes uncomfortable 421 121 P <.005 

Eye 1rrf tati on 42S 91 I/ 
P <.001 

Eye 1rr1tat1on complex 35S 19S 
(One or more symptoms. of burning 
dryness, redness, 1tchtng, irritation) 

P <.01 

. smtoms Soft Contacts No Contacts· Sign. 
{N=20} (N=74) 

Eye dryness 351 161 N.S. 

Eyes uncomfortable 40S 121 p <.01 

·•· Eye 1rrf tation 40S . 9S p <.005 

Eye irritation coq,lex 351 161 
(One or more symptoms of burning 
dryness, redness, itching, irritation) 

p <.05 

* ·Chi-square test for statistical significance was used for each symptom or symptom complex 

** N.S. - not significant ~tor below the p = 0.05 level 

a_J;;.. .·,r. , t ~ ••• ~ . : . • • • 

t'.~_(~J;i,~~..t~t\\.;~;:1· .·;. 
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Table XI 

Aldehydes And Ketones<l) 	

GNU Medical Center - Ross Hall 

Washington. D.C. 


HETA 84-004 


August 28, 1984 


. Methyl
Sample Location Volume Formaldehyde Acetone EthYl Ketone Isobutryaldehyde

(ppm) (ppm) (ppm) (ppm) 

Room 639, 
Pharmacy 92.2 .02(4) 0.1 rm HD 

Room 549. 
Biochemistry 88.0 .02 .02 ND ND 

Room 233, 
Bfochemf stry 87.8 .02 .004 ND ND 

4 
Room 704, 

Ne"' Control Fac11fty(2) 81.6 .02 0.12 ND ND 

NIOSH Office 
Cincinnati, Ohio(3) 75.2 .02 0.08 0.33 .04 

NIOSH Lab 
Cincinnati, Ohio(3) 75.2 .02 0.06 0.13 ND 

Note: (1) All saq,les were area saq,les. Sampling tiwne was 7-8 hours. Flow rate was 200 cc/min.
Therefore, total salJ'l)le volume was 75-100 liters. All samples were scanned for C1-C10 
adkehydes. Only the 4 above were detected. 

(2) 	Room 704 was 1001 outside air and _taken as a background at site. 

(3) 	The two sallJ)les at the NIOSH office were taken as background away from site on 8/30/84. 

(4) 	Number in parenthesis indicates that the quantity on the sample was detectable but below 
what could be confidently quantitat,d. 

' 
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