NEW! FREE CE
FOR TECHNICIANS

Now there's a new way for
Canadian pharmacy techni-
cians to earn CE credits. Tech
Talk CE is Canada's first
national ongoing continuing
education correspondence pro-
gram specifically designed for
technicians. It's brought to
you by the publishers of
Pharmacy Practice, who have
been producing CE lessons for
pharmacists for the past 10
years. Tech Talk CE is gene-
rously sponsored by Novo-
pharm. A lesson will appear
in each issue of Tech Talk,
which appears bimonthly in
Pharmacy Practice (January,
March, May, July, September,
November).

WIN

A PRIZE FOR DOING CE!

The first 50 pharmacy techs
who complete the most CE
lessons and earn the highest
marks in 2003 will receive a
luxurious fleece blanket in-
scribed with the Tech Talk
CE logo (value of $40).

Instructions

1

. After carefully

reading
this lesson, study each
question and select the
one answer you believe to
Circle the
appropriate letter on the

be correct.

attached reply card.
.Complete the card and
mail, or fax to (416) 764-
3937.

3.Your reply card will be

marked and you will be
advised of your results in
a letter from Tech Talk.

4.To pass this lesson, a grade

of 70% (7 out of 10) is
required. If you pass, you
will receive 1 CEU.

@ TECH TALK » CE

THE NATIONAL CONTINUING EDUCATION
PROGRAM FOR PHARMACY TECHNICIANS

July/August 2003

Protecting the pharmacy tech
from cytotoxic exposure

By Mari Mascioli

Statement of objectives

Upon successful completion of this lesson, the technician should be able to:

1. Recognize potential routes of exposure to cytotoxic drugs.
2. Understand how to prevent cytotoxic contamination through good aseptic

technique.

3. Understand the procedure to follow when cleaning a cytotoxic spill.

Introduction

Cytotoxic drugs are defined as
medications that may be car-
cinogenic (causing cancer),
teratogenic (causing birth
defects) or mutagenic (causing
genetic changes) when used in
animal models or therapeuti-
cally in humans.' Most cyto-
toxic drugs bind directly to
genetic material in the cell
nucleus or affect cellular pro-
tein synthesis; they may not
distinguish between a cell that
is normal and healthy and a
cell that is cancerous. For this
reason, normal cells of not
only the cancer patient but
also the healthcare worker
handling these products are at
risk.

The degree of exposure
that takes place during work
and the biological effects and
changes cytotoxic agents have
on healthcare workers are dif-
ficult to determine and vary
depending on the agents used.
It is difficult to define a safe
level of exposure given cur-
rent scientific data; however,
accumulating evidence sup-
ports the potential toxicity of
these drugs when handled

improperly.

For example, 5-Fluoroura-
cil concentrations of 0.12 ng/
m* to 82.2 ng/m’ were found
in a drug preparation area
where a biological safety cabi-
net (BSC) was not used, sug-
gesting the risk of respiratory
exposure. Cyclophosphamide
has been detected on the high
efficiency particulate air
(HEPA) filter cover of BSCs
used to prepare this drug,
demonstrating that aerosoliza-
tion of drug is a reality.'
Cyclophosphamide has also
been detected on wipe sam-
ples from work station sur-
faces, indicating that there is
also a risk for dermal expo-
sure.' From these document-
ed exposure risks it is clear
that pharmacy technicians
must learn how to protect
themselves, their co-workers
and their environment.

Routes of exposure

A pharmacy technician can be
exposed to cytotoxic drugs
through three routes:

* inhalation of drug aerosols or
droplets;

* absorption of drugs through

direct skin contact, including
needle sticks or contact direct-
ly with the eye; and

* ingestion through contact
with contaminated food or
food containers.**

These exposures can occur
during aseptic technique
manipulations such as:

* drawing solutions into a
syringe;

* withdrawing needles from a
vial;

* transferring drugs using
syringes, needles or filter
straws;

* breaking or leaking of bottles
or bags;

* overfilling syringes; and

* expelling air from a syringe
containing a cytotoxic drug.

All pharmacy personnel
should be trained in the spe-
cial handling procedures
required for cytotoxic agents
to minimize exposure.'

Oral cytotoxic drugs

It is often believed that only
injectable drugs are a safety
concern. However, handling
oral cytotoxic drugs may also
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pose a risk. There is a risk of
aerosolization of powder
when crushing or splitting
tablets, while liquid or pow-
der exposure may result
from opening capsules.
Although the risk associated
with  manipulating oral
dosage forms of cytotoxic
drugs appears to be low, the
risk may increase with
repeated exposure over sev-
eral years.”

The Canadian Society of
Hospital Pharmacists and the
American Society of Health-
Systems Pharmacists have
developed guidelines that
provide direction on the safe
handling and labeling of
cytotoxic drugs. The recom-
mendations state that the
crushing, splitting or pre-
packaging of oral dosage
forms of cytotoxic drugs
should be performed in a
safe environment such as a
BSC. The label of the prod-
uct should state that: the
drug is cytotoxic material.
Healthcare workers should
wear gloves while handling
these agents, and any waste
should be disposed of in a
cytotoxic waste container.”

When counting oral cyto-
toxic agents, workers should
use a designated counting
tray and spatula to ensure
that cross contamination of
other oral drugs does not
occur. Wiping trays and spat-
ulas with a small amount of
detergent, such as Savlon,
followed by alcohol ensures
drug residues are not left in
the work area. Waste materi-
als (e.g. cotton from bottles,
pads used to clean trays/spat-
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ulas, gloves, bottles and vials)
should be placed in a desig-
nated puncture proof cyto-
toxic waste container.

Personal Protective Apparel
(PPA)

PPA consists of gloves,
gowns, masks, eye protectors
and caps. The thickness of
gloves used in handling cyto-
toxic drugs is more impor-
tant than the type of material
used since all materials tested
have been found to be per-
meable to some cytotoxic
drugs after sufficient time of
exposure. The lowest expo-
sure has been seen with latex
gloves.”* Double gloving
with thicker, longer gloves is
recommended due to vari-
ability in permeability. The
inner glove should be tucked
inside, and the outer glove
worn over the gown cuff.
Gloves with no powder are
preferred since powder may
absorb contaminants. Gloves
should be changed hourly or
after a tear, spill or puncture,
or whenever the operator is
experiencing  discomfort
from sweating within the
glove.

As with gloves, there is
no perfect fabric for the
gown. After four hours of
exposure to cytotoxic drugs,
non-porous Tyvek or Kaycel
gowns are more permeable
than Saranex Laminated
Tyvek or Polyethylene-coat-
ed Tyvek. The Saranex-lami-
nated or polyethylene-coat-
ed gowns allow for little
airflow and can become
uncomfortable for the techni-
cian.” Gowns should be dis-
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posable, lint free and of low
permeability and have long
sleeves, a closed front and
elastic or knit cuffs.’

When splashes, sprays or
aerosols of cytotoxic drugs
are generated, the result may
be eye, nose or mouth cont-
amination. The plexiglass
view screen on the BSC pro-
vides sufficient face protec-
tion for the operator; a plas-
tic face shield or splash
goggles and a mask may be
worn if the technician
desires, however.*

Gowns and gloves used
within the cytotoxic drug
preparation area should not
leave this area.* All gowns,
gloves and disposable mate-
rials used in the preparation
of cytotoxic drugs should be
disposed of according to the
institution’s hazardous waste
procedure.

Needles and syringes

It is recommended that leur-
lock fitting needles and
syringes be used for the
preparation of cytotoxic
drugs to prevent needle sep-
aration. Used needles should
not be crushed or clipped
but placed in puncture/leak-
proof containers designated
for cytotoxic waste.*’ Some
institutions will tip cap
syringes with a leur tip
before disposal to ensure that
any drug droplets or residue
left in the syringe barrel or
tip is contained.*

To avoid trace amounts of
contaminants being passed
along outside the BSC when
syringes are prepared for
administration, the outside of
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PRACTICE

the syringe should be wiped
with detergent then alcohol
before being labeled. Syrin-
ges should not be filled past
their maximum fill volume
(for example, no more than
50 mL in a 60 mL syringe) in
order to deter healthcare
workers from using high pres-
sure syringing techniques,
which can cause spillage.*

Injectable drugs

The best practice against
spills and sprays when draw-
ing up solutions or reconsti-
tuting powders is to avoid
extremes of positive or nega-
tive pressure in medication
vials. Using the milking tech-
nique to draw up solutions
facilitates this practice. The
milking technique involves
injecting small amounts of
air into a vial and allowing
solution to flow into the
syringe then repeating this
technique until the desired
amount of drug is in the
syringe.*

Use of a venting pin or
device with a hydrophobic
filter that allows outside air
to replace withdrawn liquid
is sometimes appropriate.
When reconstituting pow-
dered injectables, using a fil-
tered venting needle and
pointing it toward the back
air intake grill of the BSC
helps avoid contamination of
the work surface tray and the
technician’s gown.

Technicians should adjust
the volume while the needle
is in the vial. Volume adjust-
ments outside of the vial
should be avoided; if it
becomes necessary, howev-
er, the technician should en-
sure that the needle cap is on
the needle to avoid spilling
and spraying throughout the
BSC.

All areas where cytotoxic
drugs are handled should
have specific cytotoxic dis-
posal containers close at
hand for easy and safe dis-
posal. Needles and syringes
should be disposed intact as
crushing or breaking creates



an exposure risk. All sharps
and breakable items (e.g.
needles, glass ampoules and
glass fragments) should be
disposed of in leak-proof,
puncture-proof containers
that are labeled as cytotoxic
waste. When transporting
cytotoxic waste containers
from the BSC to an outside
disposal container, PPA
should be worn.* All cytotox-
ic waste should be picked up
by a hazardous drug disposal
company.

Transporting cytotoxics
Manufacturers often ship
cytotoxic drugs in boxes,
some of which are slightly
padded but many are not. If
drugs are received from the
manufacturer in an area oth-
er than the pharmacy, staff
within the receiving area
should be aware of special
handling procedures. PPA
(at least gloves) should be
worn when receiving cyto-
toxic drugs, and the drugs
should be kept separate from
other drugs received. When
being delivered to pharmacy
areas, cytotoxic drugs should
be placed in a container
lined with absorbent pad-
ding and labeled as cytotox-
ic.t

When transporting pre-
pared chemotherapy admix-
tures or syringes to patient
care areas, staff should place
the finished products in
labeled, sealable containers.
Large durable zip-closure
bags are strong enough to
contain a spill from a punc-
tured I.V. bag provided the
zip-closure bag itself is intact.
If the bag does contain a
spill, the whole unit (bag)
should remain sealed and be
placed into another zip-clo-
sure bag, then placed imme-
diately into a puncture-proof
disposable unit.*’

Chemo spills

The areas in which the spill
occurred should be cleared
and sealed off from all per-
sonnel except the technician

cleaning the spill. The tech-
nician must don all compo-
nents of PPA from the spill
kit, which is kept in all phar-
macies that prepare or store
chemotherapy. The spill kit
should contain sealable plas-
tic disposal bags, absorbent
sheets, pads or powders, dis-
posable toweling, goggles,
two pairs of latex or heavy-
duty gloves, and a small
scoop or dustpan with a
brush.*®

Liquid spills

Liquid spills of less than 25
mL inside or outside the
BSC should be wiped up
with gauze soaked in alcohol,
then wiped with gauze
soaked with a detergent such
as Savlon, then again with
alcohol. Alcohol alone is not
sufficient to deactivate and
remove cytotoxic drugs from
surfaces. The gauze and out-
er gloves should be placed in
a sealable plastic bag then
placed in the designated
cytotoxic leak-proof contain-
er. After clean up is com-
plete, the second pair of
gloves should be disposed of
in the puncture-proof con-
tainer outside the BSC, and
the technician should wash
his or her hands thoroughly.
If the spill occurred within
the BSC but is not contained
on the work surface tray, a
thorough decontamination
will be necessary. This
requires taking the compo-
nents of the BSC apart and
cleaning beneath the work
surface tray. If the HEPA fil-
ter is contaminated by a spill,
use of the BSC should be
suspended until the filter is
replaced.*

When spills are larger
than 25 mL within the BSC,
toweling from the spill kit
may be necessary to mop up
the spill before detergent is
used to clean the area. If the
larger spill is outside the
BSC, the use of absorbent or
clumping powder is neces-
sary to minimize aerosoliza-
tion. Sprinkle the powder

around and on top of the li-
quid spill, wait 15 to 20 sec-
onds for clumping to occur,
then sweep up the contami-
nated material with the dust-
pan and brush provided in
the spill kit. Place the conta-
minated material, dustpan,
brush, shoe covers, gown
and outer gloves in the zip-
closure bag provided in the
spill kit and then into the
puncture-proof container.
Remove the inner gloves
and hair cap last and also
place them in the puncture-
proof container.

Once the technician has
completely cleaned up the
spill, the institution’s house-
keeping or environmental
services staff should be called
to damp mop the area.’

Powder spills

When spills of powders
occur, the powder must be
liquefied to decrease aero-
solization before clean up
can occur. The spill can then
be treated as a liquid spill
and cleaned up accordingly.

Work area

The preparation or work
area where cytotoxic drugs
are stored and prepared
should be a restricted area
for authorized personnel
only. Eating, drinking, stor-
ing food and applying cos-
metics in the area should be
prohibited. Procedures and
equipment for spills, expo-
sures and emergencies
should be readily available.
A sink with running water
and/or an eyewash station
should also be available.*

A class II or ITI BSC with
vertical airflow through a
HEPA filter and minimal or
no re-circulation of air into
the preparation room should
be used to prepare cytotoxic
drugs. The exhaust fan or
blower of the BSC should be
kept on at all times, except
when the BSC is being
mechanically repaired or
moved. Turning the BSC off
allows traces of aerosols to

settle on the work surface
tray, and turning it on may
then cause these aerosols to
become airborne. If the BSC
is turned off, staff wearing
PPA should decontaminate it
before re-use.

The BSC should be
cleaned according to the
manufacturer’s instructions.
Some manufacturers recom-
mend weekly decontamina-
tions as well as cleaning
whenever a chemo spill
occurs or whenever the cabi-
net needs to be moved, ser-
viced or certified. Decon-
tamination should consist of
surface cleaning with water
and a detergent (such as
Savlon) followed by a thor-
ough rinsing with alcohol.
The use of a detergent is rec-
ommended since there is no
single accepted method of
chemical de-activation for all
cytotoxic agents. Any re-
movable work trays should
be removed, and the BSC
should be cleaned under-
neath the work tray accord-
ing to a schedule set up by
the pharmacy department.

The BSC should be ser-
viced and recertified every
six months or anytime it is
moved or repaired. Certi-
fication of the BSC includes
performance testing and
changing of the HEPA filter
if it has been contaminated
by an accidental spill.

Your co-workers occupa-
tional environment is also
your own. Procedures and
equipment for the safe han-
dling of cytotoxic drugs may
vary slightly from institution
to institution, but the man-
date for safe handling of
cytotoxic agents remains the
same. The expertise of the
technician is the most impor-
tant tool to ensure safe han-
dling of cytotoxic drugs in
the pharmacy.
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QUESTIONS

1. Cytotoxic drugs can
best be defined as drugs
that:

a) Are carcinogenic, ter-
atogenic or mutagenic in
animal models or when
used therapeutically in
humans.

b) Cause few serious side
effects.

c) Pose no health threat
to those who prepare
and administer these
drugs.

2. Recommendations for
handling oral cytotoxic
drugs state that:

a) Minimally, gloves should
be worn.

b) Cytotoxic tablets and
capsules should be split
or opened in the pharma-
cy on the dispensary
counter.

c) Cytotoxic tablets and
capsules should not be
split, opened or crushed.
d) Should be labeled as
cytotoxic material.

e) All of the above are
correct.

f) A,C and D are correct.

3. Sharp and nonsharp
waste materials generat-
ed during preparation of
cytotoxic drugs should
be disposed of:

a) In a normal garbage

receptacle within the
drug preparation area.

b) In a plastic bag picked
up by the housekeeping
department.

c) In a puncture-proof,
leak-proof designated
cytotoxic waste recepta-
cle.

d) None of the above.

4. Cytotoxic exposure
can occur through:

a) Inhalation, absorption
and ingestion.

b) Walking past the chemo
room in the pharmacy.

c) Living next door to a
facility that administers
or prepares cytotoxic
drugs.

d) Casual contact with a
person who prepared
chemotherapy.

5. Pharmacy technicians
can best protect them-
selves from cytotoxic
drugs by:

a) Using a class Il or lll
BSC.

b) Ensuring full PPA is
worn during drug prepa-
ration.

c) Practising good aseptic
technique.

d) All of the above are
correct.

6.When cleaning a chemo

spill of powdered drug,
the operator should:

a) Sweep the powder
onto a dustpan and dis-
card into a cytotoxic
waste container.

b) Call the institution’s
housekeeping depart-
ment to clean up the spill.
c) Use paper towels or
absorbent padding to
clean the spill.

d) Liquefy the powder
then clean up as per li-
quid spill.

7.The preparation area for
cytotoxic drugs should:

a) Be a restricted area.

b) Have procedures and
equipment for spills and
exposures readily avail-
able.

c) Have a sink with run-
ning water and/or eye
wash station within it.

d) All of the above are
correct.

e) None of the above is
correct.

8. The use of detergent
followed by alcohol is
recommended for clean-
ing the BSC because:

a) There is no better
cleaner than soap.
b) Other agents may

scratch the surface of the
work tray.

c) There is no single
accepted method of
chemical deactivation for
all cytotoxic agents.

d) Detergents are gentle
on the technician’s hands.

9.The H-E-P-A in HEPA fil-
ter is the abbreviation
for:

a) High efficiency particu-
late air.

b) Highly effective parti-
cle air.

c) Heat effected pocked
air.

d) None of the above is
correct.

10.The milking technique
involves:

a) Removing cytotoxic
drugs from a vial using a
transfer set.

b) Injecting small am-
ounts of air into a vial
and removing small am-
ounts of solution from
the vial in order to avoid
extremes of pressure
within the vial.

c¢) Pointing a filtered vent-
ing device toward the
back air intake grill in the
BSC.

d) Injecting large am-
ounts of air into a vial.

CE4
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TECH TALK = CE Protecting the pharmacy tech

JULY/AUGUST 2003 from cytotoxic exposure

Presented by: Sponsored by: 1CEU
EYTNSY | movopharm
1. abc 4. abcd 7. abcde 10. abcd
2. abcdef 5. abcd 8.abcd
3.abcd 6. abcd 9. abcd

Last Name First Name

Email address

Address (Business)

City Province

Postal Code Telephone

Type of practice
[ Retail (independent) [ Other (specify)

0 Retail (chain) O Full-time technician
0 Hospital 0 Part-time technician
Are you a certified technician? OYes ONo

Please help ensure this program continues to be useful to you, by answering these questions.
1. Do you now feel more informed about issues related to cytotoxic exposure? [ Yes [ No

2. Was the information in this lesson relevant to you as a technician? O Yes O No
3. Will you be able to incorporate the information from

this lesson into your job as a technician? O Yes 0 No O N/A
4. Was the information in this lesson... [ Too basic [0 Appropriate [ Too difficult
5. How satisfied overall are you with this lesson? O Very [ Somewhat [ Not at all

6. What topic would you like to see covered in a future issue?

Please allow 6-8 weeks for notification of score from Tech Talk.
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TO ANSWER THIS CE LESSON ONLINE

If currently logged into our ONLINE CE PROGRAM, please return to the "Lessons Available Online”
Page and click on "Link to questions” for this CE Lesson.

If not logged in but already registered to our ONLINE CE PROGRAM, please click here:
http://ce.pharmacygateway.com/Pharmacy/login/index.asp

If you have not registered for our ONLINE CE PROGRAM and wish to answer online, please click
here:
http://ce.pharmacygateway.com/Pharmacy/login/adduser.asp

If you have any questions. Please contact:

Pharmacy Practice, Pharmacy Post, Novopharm CE Compliance Centre, More CCCEP-approved CE’s, or Tech
Talk (English and French CE's)

Mayra Ramos

Fax: (416) 764-3937 or

email: mayra.ramos@rci.rogers.com

Quebec Pharmacie and L'actualite Pharmaceutique
Stephane Paradis

Fax: (514) 843-2183

email: stephane.paradis@rci.rogers.com
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