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  Heat Stroke and Heat Exhaustion

Heat stroke and heat exhaustion are serious hot-weather

emergencies. Keep cool on hot days by limiting exertion

and staying under shelter, especially for those at higher

risk of heat related illness, such as children and senior

citizens.

Warning signs for heat stroke and heat exhaustion

include high body temperature, red skin with no

sweating, rapid pulse, headache, nausea or confusion.

If you see these signs, call for medical assistance and

cool the victim by moving him or her into the shade.

Summer is the most favorable season for water activities,

such as swimming, sailing, wind surfing, canoeing,

rowing, and water skiing. Observe safety rules for these

activities. For more details, please refer to a previous

article "Safety in Water Activities" at  http://www.ab.ust.hk/

sepo/sftywise/aug93/page2.htm.

Always wear appropriate safety helmets for bicycling

and skateboarding. Parents should be sure that their

children wear safety helmets for those activities. Helmets

  Water Activities

  Bicycling/Skateboarding etc.

should be positioned correctly and should fit snugly with

the straps properly buckled. Also avoid bicycling,

skateboarding on steep roads and motorways. Similar

safety rules should apply when riding on a "scooter"

which has become very popular nowadays. It has been

pointed out that some scooters sold in Hong Kong are

"cheap imitations" which may not have the required

strength. Choose scooters with safe design and

construction.

Extreme care should be taken in eating and drinking

when traveling in countries with poor sanitation.

Vacationers in these areas should drink bottled water or

water that’s been boiled. Avoid eating cold or raw food.

Insects can cause problems in summer time. Use

appropriate insect repellents to keep mosquitoes away.

Cover food at outdoor events to avoid attracting bees

and wasps.

  Other Health Related Issues



SafetywisePage 2

For cookouts and picnics, pack well-wrapped food in

insulated coolers. Keep the coolers in the shade with

the lid on. When barbecuing, cook meats thoroughly.

Finish your food within a short period of time (within 2

hours at most) and put leftovers back in the coolers.

During hot weather, we need to drink more liquid than

our thirst indicates. This is especially true for children

and senior citizens.

A car parked in the sun can quickly get to unbearable

temperatures. NEVER leave infants in a car unattended.

A few inches gap in the window just does not provide

sufficient circulation.

Reference: National Safety Council, Family Safety & Health

Related Articles:

Be a Healthy Traveller

http://www.ab.ust.hk/sepo/sftywise/june95/page2.htm

Have a Nice and Safe Trip – Some Safety Tips for Your Vacation

http://www.ab.ust.hk/sepo/sftywise/june95/page1.htm

  Other Safety Issues

Skin cancer is a disease in which cancer (malignant)

cells are found in the outer layers of the skin.

Protect
your Skin
from UV
Light

Protect
your Skin
from UV
Light
National Safety Council Campus Safety

May/June 2000

The skin has two main layers and several kinds of cells.

The top layer, called the epidermis, contains three kinds

of cells: squamous cells (flat, scaly cells), basal cells

(round cells), and cells called melanocytes.  The mel-

anocytes give the skin its color.  Different types of skin

cancers are distinguished by the types of cells affected.

Basal cell carcinoma and squamous cell carcinoma are

usually non-fatal. On the other hand, melanocytes clus-

ter together to form moles, which are mostly innocu-

ous, but in some people, ultraviolet radiation and other

factors trigger melanocytes to multiply and turn cancer-

ous.  This type of cancer, called melanoma, which may

form in existing moles or in new skin lesions, is the most

common cancer in the 25- to 29-year age group.  While

it accounts for just 4 percent of all skin cancers, it is re-

sponsible for six out of seven skin-cancer deaths.

Early detection is the best defense against melanoma.

Use the ABCD test shown in the accompanying box to

check your skin according to visuals and descriptions

given by the Skin Cancer Foundation at www.

skincancer-org.

For factual information and links to other professional

sources, check the Melanoma Education Fund at

www.skincheck.com, established by a family who lost

their 26-year-old son to this terrible disease.  Also re-

member that prevention will help reduce the risks of all

types of skin cancer.  As you  enjoy outside activities this

summer, follow steps recommended by the American

Academy of Dermatology, www.aad.org, and the Skin

Cancer Foundation.

Listed below are the recommended steps to follow for

protection of your skin from UV light.

- Minimize your exposure to the sun between the

hours of 10 am and 4 pm.

- Apply sunscreen of at least SPF15 or higher to all

areas of the body that are exposed to the sun.

- Re-apply sunscreen every two hours, even on

cloudy days.

- Re-apply after swimming or perspiring.

- Wear clothing that covers your body and shades
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your face; hats can provide shade for both the face

and back of the neck; wear sunglasses.

- Avoid exposure to UV radiation from sunlamps or

tanning parlors.

- Protect your children.  Keep them from excessive

sun exposure when the sun is strongest (10 am to

4 pm), and apply sunscreen of at least SPF15 lib-

erally and frequently to children 6 months of age

and older.  Do not use sunscreen on children un-

der 6 months of age.  Parents with children under

6 months of age should severely limit their children’s

sun exposure.

Due to the reduction of ozone in the earth’s atmosphere,

the level of UV light today is higher than it was 50 to 100

years ago.  Ozone is a complex form of oxygen that

acts as protective layer high above the earth.  Ground-

level ozone is formed by a chemical reaction of volatile

organic compounds and is harmful to breathe.  It is very

important to protect your skin from UV light and always

see your personal physician or dermatologist with any

questions you may have about skin cancer, its causes,

diagnosis and treatment.

For additional information, check the Skin Cancer Foun-

dation web site at www.skincancer.org and the Memo-

rial Sloan-Kettering Cancer Center web site at

www.mskcc.org/document/pedabed.htm.

References: American Academy of Dermatology (1-

800441-2737) ,Skin Cancer Foundation, National Can-

cer Institute (1-800-4-CANCER) (submitted by Dr. Maria

Moyer, The Richard Stockton College of New Jersey).

HOW TO CONTACT SEPO

Ext. E-mail

SEPO General Enquiry 6513 SAFETY

Fire Safety, Electrical Engineer

Safety, Ergonomics, (Safety)

Accident Reporting, Mr. T. S. Li

Safety Training 6511 EOTSLI

Environmental Issues, Engineer

Hazardous Waste (Environmental Protection)

Management, Recycling, Dr. Pete Swearengen

Analytical Services 6510 EOPETE

Ionizing Radiation Safety,

Non-ionizing Radiation Health Physicist

Safety, Laser Safety, Dr. Edmond Hui

Medical Surveillance 6535 SEPOHUI

Biosafety,

Chemical Safety, Engineer

Regulatory Affairs, (Occupational Hygiene)

Safety Publications, Dr. Samuel Yu

Indoor Air Quality 6547 EOSAMYU

Construction Safety,

Contractor Safety, Health & Safety Officer

Food Hygiene, Mr. C. M. Li

Machine Shop Safety 6485 CMLSEA

SEPO homepage: http://www.ab.ust.hk/sepo

Please feel free to call any of us or send us an e-mail if  you have

specific safety or environmental related questions.

ABCD Skin Test

This test can be used for early detection of skin cancer.

Asymmetry:  Check for spots that are asymmetrical (a

line drawn down the center of the mole would not cre-

ate identical halves).

Border:  Look for spots with uneven borders, such as

scalloped, ragged or notched edges.

Color:  Check for unusual or  uneven color.  Watch for

pigmentation that is not uniform or very dark.

Diameter:  Watch for spots that are larger than a pencil

eraser head (about a quarter-inch in diameter).

In addition to checking the ABCD, check for any sud-

den or progressive change in a mole’s appearance and

size.  Early detection is the best defense against mela-

noma.
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The summer season is here.  Many staff members will

be flying to other countries for pleasure or business.  A

question is occasionally raised about the radiological

risks of flying.  Do passengers receive a higher level of

radiation?  Do frequent flyers have an elevated cancer

risk?  Should pregnant women be flying?  The list of

questions goes on and on.

In-flight radiation is due mainly to the cosmic radiation,

the ionizing part of the cosmic radiation that originates

from outer space.  The atmosphere of the earth has

always provided effective shielding against this galactic

cosmic radiation.  The effectiveness of shielding, how-

ever, decreases with the increase in altitude.  As a rule

of thumb, background radiation exposure resulting from

galactic cosmic radiation doubles with every 6,000 feet

of increased altitude.  On passenger airplanes, which

usually fly at an altitude of about 35,000 feet or higher,

the level of radiation exposure is much higher than that

at the sea level.

Because of the interaction of galactic cosmic radiation

with the atmosphere and the earth’s magnetic field, the

exposure rate depends also on the latitude.  At an alti-

tude of 40,000 feet, the dose rate at the equator is about

3 µSv/h, less than half of the 7 µSv/h at 70°N (near the

Arctic Circle).  An average dose rate of 5 µSv/h is a

good approximation to be used for estimating the ra-

diation exposure for a flight.  For instance, a one-way

flight from Hong Kong to New York City is approximately

16 hours or about 80 µSv, approximately the same dose

from a chest x ray in medical diagnosis.

That level of radiation exposure should be viewed in

the light of the annual dose limit of 1 mSv/y for the pub-

lic and 20 mSv/y for occupational exposure as recom-

mended by the International Commission on Radio-

logical Protection.  For frequent flyers who fly more than

100,000 miles (a few intercontinental trips) per year, the

cumulative radiation exposure can easily surpass the 1

mSv dose limit for the public.

Regarding health concerns, the exposure for in-flight

radiation is very much within the background levels, and

should be considered as low.  At these low-dose levels,

scientists have found no solid evidence of increased

cancer incidences.  However, the current risk model

behind the regulation is based on a “linear, no-thresh-

old hypothesis” (LNTH) which assumes that any amount

of radiation, no matter how small, carries some risks of

cancer induction.  Based on this model, it is prudent to

keep any radiation exposure as low as reasonably

achievable (ALARA).

It should be emphasized that even for an exposure at

annual dose limit of 1 mSv for the public, the probability

of adverse health effect (increase in cancer incidence)

is negligible, and in fact, undetectable.  For normal flights,

the exposure is smaller than 1 mSv by about an order

of magnitude.  For the human embryo/fetus, the dose

Should We be Concerned
About In-flight Radiation
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limit is 0.5 mSv per month.  There is no need for preg-

nant women to be concerned for the adverse health

risks to the embryo/fetus at these dose levels.

Complicating this picture is the fact that cosmic radia-

tion levels are never constant.  Scientists have been

measuring cosmic radiation for nearly 50 years and

have identified an 11-year cycle of galactic cosmic ra-

diation intensity, which is influenced by the sun’s activity.

Solar flares can occur at any time, but they are more

frequent and powerful during a few years of this cycle,

known as the solar maximum.  These can result in so-

lar storms during which the amount of radiation expo-

sure increases tremendously.  Then it is possible to re-

ceive a dose in a single flight in a solar storm equivalent

to that of 100-200 flights without such events.  This may

be a concern because the number of solar storms is

expected to increase this year and next year.

The highest dose ever received by crewmembers or

passengers in a flight during such an event is estimated

to be about 10 mSv, a level about ten times the annual

dose limit to the public.  So there may be a reason for

pregnant women to be concerned with flying during

these events.  Regarding that health risks to the em-

bryo/fetus, information now available concludes that, for

the exposure of the embryo after the first three weeks of

gestation, effects are deterministic with a threshold esti-

mated to be 100 mSv.  This is still much higher than

one would receive in a flight during a solar storm.

There is no evidence of any adverse health effect to the

embryo/fetus from in-flight radiation.  However, one may

still prefer to exercise a ‘prudent avoidance’ and not to

fly during these solar storms.  The good news is that

these solar storms usually subside in a few hours.  In

the U.S., there is 'solar-flare' hotline started by Dr. Rob-

ert Barish (a health physicist in New York) for the inter-

ested to call and find out the potential existence of a so-

lar storm that would significantly increase in-flight radia-

tion levels.  Then, a pregnant woman or others might

consider postponing her trip for a few hours until the

storm diminishes in severity.  It is an individual’s choice.

The really frequent flyers may be interested in estimat-

ing their cumulated dose from flying.  A rough estimate

is to assume a conversion factor 10 nSv per mile of

flight.  This factor is derived by assuming an average

dose rate of 5 µSv per hour at a speed of approximately

500 miles per hour.  Based on this assumption, for a

million-mile frequent flyer, the cumulated dose is in the

order of 10 mSv.  For those who prefer more accurate

dosimetry, a software developed at the Civil Aeromedi-

cal Institute (CAMI) and entitled CARI-6 was recently

released to the public by the FAA.  This computer code

takes into account factors such as the altitude, latitude,

solar activity and the date of flight, and calculates the

galactic radiation dose between any two airports in the

world for any specified date.  One can download a copy

from CAMI’s web site: www.cami.jccbi.gov/aam-600/

600radio.html.

In summary, it is a fact that airplane passengers receive

an elevated level of galactic cosmic radiation, but the

exposures are well within background levels.  Based

on the current risk model, that would lead to a slightly

increased cancer risk.  This model also implies that one

should keep all radiation exposure ALARA.  However,

it must be emphasized that there is no solid evidence of

adverse health effects at background levels.  Even if the

LNTH model is true, the additional risk from an inter-

continental flight is comparable to one to two chest x-

rays.  Most people would consider that as trivial.
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Cyanide
Poisoning
and Cyanide
Antidotes
By Dr Ignatius T S Yu, Community and Family Medicine, CUHK

with inputs from Dr Samuel C T Yu, SEPO, HKUST

Some HKUST lab workers use cyanide salts for vari-

ous experiments and one group regularly generates

hydrogen cyanide in their work. Numerous lab groups

use acetonitrile, a cyanogenic compound that can be

metabolized in the human body to form cyanide.

Inhalation of air containing about 100 ppm (v/v) of cya-

nide can be fatal in one half to one hour. At a concentra-

tion of around 300 ppm, death occurs within minutes.

The reported average lethal dose of cyanide taken orally

in human ranges between 40 mg to100 mg for a 70-Kg

adult.

The central nervous system and cardiovascular sys-

tem are most frequently affected. Most of the early symp-

toms and signs are unfortunately quite non-specific and

may include headache, dizziness, vertigo, nausea,

drowsiness, anxiety, mucous membrane irritation, rapid

breathing, etc. Later on, there may be difficulty in breath-

ing, a slow and irregular heart rate, and low blood pres-

sure. More severe cases may have loss of conscious

Cyanide
Poisoning
and Cyanide
Antidotes

  Sources of Cyanides and toxicity

  Symptoms and Pathophysiology
  of Cyanide Poisoning

ness, progressive coma, convulsion and circulatory

collapse with shock and pulmonary oedema, ending in

death. The color of venous blood may appear the same

as that of arterial blood because oxygen is not being

removed from the blood and utilized by the tissues.

Cyanide is classified as a chemical asphyxiant causing

intracellular asphyxiation. Inside the cells, it has a high

affinity for the ferric ion in the heme moiety of the oxi-

dized of the cytochrome oxidase a3 enzyme present in

the mitochondria. The combination reaction causes in-

hibition of the enzyme and blocks the oxidative phos-

phorylation process required for generating ATP, which

is the essential cellular energy source. Aerobic respira-

tion becomes impossible and anaerobic respiration

takes over the energy generation role resulting in lactic

(metabolic) acidosis.

1. Sulfur donors

Cyanides from natural sources inside the human body

can usually be handled effectively through sulfur detoxi-

fication. This is mediated by mitochondrial rhodanese

and B-mercaptopyruvate sulphur transferase inside the

body and thiocyanate is the end product. The latter is

much less toxic and easily excreted in urine. With ex-

cessive absorption of cyanides into the body, the natu-

ral substrates become depleted rapidly. A therapeutic

approach is to introduce sulfur donors into the body to

fuel the detoxification process.

Sodium thiosulfate is the most established agent in this

aspect, but it does not readily penetrate the mitochon-

drial membrane and its effectiveness may be limited.

2. Methemoglobin inducers

The high affinity of cyanide for iron in the ferric state in

methemoglobin (metHb) results in the formation of cy-

anmethemoglobin.  If the methemoglobin concentration

in blood is increased, it reduces the binding of cyanide

  Antidotes
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to the cytochrome oxidase system.  Cyanide is then

slowly released from cyanmethemoglobin and diffuses

out of red blood cells to be detoxified by hepatic

rhodanese and other sulfur transferase systems.  This

process is facilitated by exogenous sources of sulfur.

Excessive metHb production of >40% poses significant

risk as inadequate normal hemoglobin would be left for

the transport of oxygen in the blood.

Conventional methemoglobin inducers used for treat-

ing cyanide poisoning include amyl nitrite and sodium

nitrite. The former can be administered through inhala-

tion by anyone with minimal training and is often pre-

ferred in the first-aid management of cyanide poison-

ing. Sodium nitrite must be administered intravenously.

The administration of methemoglobin inducers is usu-

ally followed by sodium thiosulfate.

3. Cobalt compounds

Cobalt compounds are given to treat cyanide poisoning

because cyanide combines directly with cobalt com-

pounds. The most common form is dicobalt edetate

(cobalt EDTA or Kelocyanor), which is more effective

than the combination of sodium nitrite and sodium thio-

sulfate. The diagnosis of cyanide poisoning must be

established before using this agent due to the inherent

toxicity of cobalt in the absence of cyanide in the body.

The toxicity is reduced by co-administration of glucose

(50 ml of 50% by intravenous infusion). This agent should

not be used in doubtful or mild cases.

Hydroxocobalamine

An agent used in Europe is hydroxocobalamine (Vita-

min B12a), which combines directly with cyanide to form

cyanocobalamin (Vitamin B12). It has low toxicity and

rapid action, and is theoretically an ideal antidote. On

the other hand, it has a high molecular weight and com-

bines with cyanide on a 1:1 molar basis, necessitating

the administration of a relatively large dose. Further-

more, most medical preparations are in the form of 1-2

mg (1-2 ml) ampoules, so large volumes are required

for a sufficient dose and intravenous infusion of the so-

For mild poisoning

Decontamination followed by rest and oxygen may be

adequate. Any deterioration is an indication for amyl

nitrite, and transfer to hospital should be arranged. Symp-

toms might be delayed with some compounds, e.g.

acetonitrile, which only release cyanide upon metabo-

lism.

For moderate poisoning

For cases whose symptoms include brief periods of

unconsciousness, convulsions or cyanosis, intravenous

administration of antidotes is indicated and they are best

managed in a hospital, ideally in the intensive care unit.

Sodium thiosulfate may be first choice if the diagnosis is

uncertain.

For severe poisoning

In patients with deep coma, dilated non-reactive pupils

and worsening cardio-respiratory function, an additional

intravenous antidote is required. The choice depends

on many factors including the experience of the treating

physician and the availability of the preparations. Since

metHb inducers and cobalt EDTA both have potentially

serious side effects, hydroxocobalamin is the best choice

from a risk-benefit point of view.

Cyanide Antidote Kits at HKUST

SEPO and Security keep a cyanide antidote kit. SEPO

and Security staff are also briefed about the proper use

of the kit. Each kit contains a number of amyl nitrite

ampoules that can be applied onto a napkin and held

under the nose of the cyanide poisoning victim for inha-

lation. There are also bottles of dicobalt EDTA and glu-

cose solution for intravenous injection in more serious

poisoning cases.

  The Choice of Antidote

lution is necessary.
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Why Did
They
Die?

In May of this year, a Drainage Department team was

working on sewer pipes at a construction site in

Yaumatei.  One of the men went into the manhole with-

out checking the air quality or setting up proper ventila-

tion.  He collapsed upon entry into this confined space.

A co-worker saw what happened and immediately en-

tered the confined space to help him.   He too collapsed

as he entered the space.  In a matter of minutes, this

tragedy claimed two lives.

It is sad to note that similar unsafe entries into confined

spaces continue to claim casualties year after year.  The

question is “Why do these accidents keep recurring?”

Is it due to poor safety management?  Is it a lack of

training?  Is it a poor safety attitude?  We can find an-

swers to our questions if we review the circumstances

surrounding this case.

Investigation of this accident revealed that the deceased

workers had obtained “green cards”, indicating success-

ful completion of legally required basic safety training to

work at construction sites.  In addition, they had com-

pleted confined space entry training, and were aware

of the hazards in confined spaces, and had been told

Why Did
They
Die?

In any case, the intravenous application of antidotes must

be done by trained medical personnel in an ambulance,

or in the hospital.

This information is provided for all cyanide or cyano-

genic chemical users.  Of course, the best solution is to

observe all safety precautions when handling the com-

pounds, so that no one will ever need to apply this

knowledge about cyanide antidotes!

about the necessary safety precautions before entry.

Based on this information, the obvious question is “Why

didn’t they practise what they already knew?”  We may

never know, but whatever the reason was, this accident

demonstrates that the safety training failed to influence

worker's behavior.

In any safety management system, all concerned par-

ties have specific roles to carry out to ensure safe op-

erations.  Employers need to provide a safe work envi-

ronment, and supervisors need to assess risks and

manage safety.  Employees need to learn about the

hazards of their jobs and implement appropriate safety

measures.  For a safety management system to work,

each involved party must fulfil his/her respective role.

Failure at any of these levels can lead to accidents.

In this particular case, it appears that the involved work-

ers failed to implement the necessary precautions, de-

spite having received the appropriate safety training.

Perhaps this reflects the safety attitude among many

workers in Hong Kong.  Safety procedures and equip-

ment are often viewed as obstacles; and as a result,

they are often bypassed.  To change this thinking, closer

supervision will be needed.  It is important in the long

term to instill a safety culture in which safety consider-

ation is something to be addressed as an integral part

of everything we do, both on and off the job.  After all,

poor safety attitude and practices can lead to disaster.

is published by the Safety and Environmental Protection

Office and printed by the Publishing Technology Center.

The Hong Kong University of Science & Technology.

Printed on 100% post-consumer recycled paper.

Comments from staff and students are welcome.

Please send e-mail to SAFETY.


