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ABSTRACT Blood banks play a key role in health care delivery system. Several changes have taken place in the last

two decades in the running of blood banks.  Newer developments in science and technology such as the

cord blood banking system, blood substitutes and so on have emerged in the light of treating certain

diseases and to overcome the shortage of greater demands of blood and its components. In order to ensure

safe and quality blood banking, a standard setting has been prescribed. It is necessary that all the medical

students and the other medical personnel involved in health care should have a sound knowledge of the

working of the blood banks.  It was a worthwhile elective program for us and we recommend that it must

be made mandatory for the medical students to be posted in the blood banks for a reasonable period of

time to be well equipped with the blood banking system.
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INTRODUCTION
Blood bank is an important unit of healthcare de-

livery system and is considered as the “corner stone” in
emergency and surgical medicine.  It is where blood and
its components are collected, tested, processed, stored
and preserved for later use(1).  The old rules-of-thumb
that served well before the development of AIDS are re-

addressed.  The blood banking system finds itself in a
changed regulatory litigious environment carrying out a
more complex work load.  Some of the issues raised by
the blood banking community of the United States may
be referred for details elsewhere(2).  The solutions to these
issues require the imagination and constructive working
relationship of the blood bank professionals, healthcare
providers and payers, the public, blood donors, patients,
regulators and those responsible for forming public policy.
However, in order to ensure quality of good practice of
laboratory procedures in blood banks, standard operat-
ing procedures are suggested(3).  Considering the key
role played by the blood banks in health care system, it
appears very important that each medical student and
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other medical personnel to have a sound knowledge of
the functioning of the blood banking system.  There-
fore, we chose this topic as our elective program with
the following objectives to understand and appreciate
the blood banking system.

1.  “Standard settings” for the operation of blood
banks.  2.  Regulatory bodies that govern the function-
ing of the blood banks.  3.  Blood banking system and its
general functioning, governance, and facilities available.
4.  Challenges to encounter in emergency situations.  5.
Data collection of the previous years to assess the utility
and work load of the blood bank.  6.  Feed back from
blood bank personnel and donors on their understand-
ing of blood banks.

METHODS
The approval of ethical committee of the institu-

tion for research was obtained for conducting this study
and the following procedures were used.  1) Literatures
search on blood banking system using relevant books,
journals, internet, consultations with supervisor and
blood bank staff.  2) Visit to the blood bank of the hos-
pital with appointments.  3) Questionnaires - The ques-
tionnaires were divided into two parts; Part I To blood
bank staff: i) To understand the organization and the
functions/facilities of the blood bank and ii) To know
whether the blood bank’s personnel were satisfied with
the facilities, work load and profession; and Part II To
the blood donors.  4) Collection of relevant data for the
period 1999-2003.

Questionnaires:
Part I: i) To the blood bank staff for their feed back

on the following areas;
1. Sub-divisions and staffing of the blood bank.

2. Guidelines for governance.  3. Safety measures for do-
nors and recipients.  4. Selection criteria and screening
tests.  5. Blood donation, storage and wastage.  6. Chal-
lenges on day to day basis and in emergency situations.
7. Self sufficiency of the blood bank.  8. Other relevant
matters - publicity, mobile units and support groups.

ii) To the blood bank personnel for feed back on
satisfaction of work and facilities;

1.  Infrastructures and facilities available.  2. The
standard settings for operation.  3. Implementing latest
techniques in blood banking.  4. Work load and staff

strength.  5. Record maintenance.  6. Emergency or cri-
sis management.

Part II: Questionnaire for donors feed back on the
following areas;

1. Previous blood donation 2. Motivation to do-
nate blood.  3. Usefulness of blood donation.  4. Any
harm to health after blood donation.  5. Satisfaction on
safety measures taken during blood donation.  6. Feel-
ings after blood donation.  7. Rewards for donating
blood.  8. Support to strengthen the blood banking sys-
tem

RESULTS
I. The organizational chart of the blood bank is

shown below.
Head of Department

Pathology Specialist

Science Officer Science Officer

Head of Medical Head of Public
Lab Technician Relations Officer

Medical Lab Public Relations Nurses
Technicians Officer

Administrative Assistant

Unit Attendant Assistant Nurses

The blood bank is under the Pathology department
of the hospital.  It has two major units.  1.  The medical
laboratory unit is responsible for handling screening tests
and other tests.  This unit operates 24 hours a day.  2.
The public relations unit on the other hand is respon-
sible to recruit donors and organize mobile units for
blood donation drives.

II.  Summary of the steps a donor has to undergo
for blood donation:

Registration Counter → Weight, Hemoglobin,
Blood pressure and Blood group Check → Registration
and labeling → Bleeding Session → Blood Screening →
Blood Grouping → Blood/Components → Request →
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▼ ▼
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Cross Matching Test → To The Ward/Operation the-
atre → Transfusion.

As a precautionary measure to avoid any unfore-
seen circumstances after the donors had completed the
bleeding session, they would be asked to rest for a few
minutes before they are released from the blood bank.
The donors are also generally provided with nutritional
drinks and biscuits to restore the energy.  Donors also
received a small book in which their records are kept
acknowledging them as donors.

III. Procedures followed in the blood bank:
a) Criteria for Donor Selection: There are a

number of criteria that are followed(1,4,5) and the basic
ones are as follows.  The donor should be healthy on the
day of blood donation, should not be on medication,
aged between 18 to 60 years - those under the age of 17
years with permission from parents or guardian can do-
nate; having a body weight more than 45 kg, hemoglo-
bin content not less than 12.5g/dl, should have slept for
more than 5 hours before donation.  Women donors
should not be menstruating or pregnant at the time of
blood donation.

Exclusion criteria include hemophiliacs, HIV
positives, persons having hepatitis, cancer or who use il-
legal intravenous drugs.  Anyone who just had an immu-
nization jab is also not fit to donate blood for at least for
one month period.  Furthermore, a whole blood donor
can only donate once every five months.

b) Screening Tests: In the early days only 2 tests
were carried out.  Since the emergence of AIDS around
1985, anti-HIV testing is a must.  Subsequently, addi-
tional tests such as Anti-HTLV-1, Anti-HBC, ALT, Anti-
HCV and HBsAg are being added(4).  In Malaysia how-
ever, only four screening tests are done as per the recom-
mendations of the WHO.  They are HIV antibody, Hepa-
titis B surface antigen (HBsAg), Hepatitis C antibody
and Syphilis (VDRL).  Screening tests done on a selec-
tive basis reduces the cost and also prevents the donors’
pool from shrinking(4).

c) Cross matching: There are two methods of
cross matching.  1.  Forward cross match test 2.  Reverse
cross match test.  A forward (major) cross match test is
done between the recipient’s plasma with the red cells of
a donor.  Cross match between the donor’s plasma with
the recipient’s red cells is known as the reverse (minor)
cross match test(5).  Usually, the major cross matching

test is done in the blood bank.  Cross matching tests are
done twice by different technicians to reduce the risk of
errors and increase the accuracy of the result.

d) GSH test: This test is only performed when
requested by the doctor.  It is to determine the antigens
and antibodies present in the blood.  This test is not
done in emergency cases.

e) Blood donation: (a) Aphaeresis: It is a pro-
cess where the removal of whole blood from a patient/
donor and the components of the blood are separated.
One portion is retained and the remaining components
are re-transfused into the patient/donor.  There are two
types of aphaeresis, namely i) Plasmapheresis and ii)
Plateletpheresis.

Plasmapheresis is the donation of plasma only
instead of donating the whole blood.  Plasma contains
antibodies and antigen-antibody complexes.  It also con-
tains clotting factors, immunoglobulins and albumin.
Plasma donated by plasmapheresis is normally replaced
by the body within a day or two.  That means one can
donates plasma at weekly, fortnightly or monthly inter-
vals.  Plateletpheresis is donation of platelet only.  It can
be donated every 48 hours.

Both types of aphaeresis are being carried
out because there is an increasing demand for plasma
and platelet.  This is because in certain diseases which
blood clotting factors are deficient or in dengue cases
plasma and platelets are very crucial.

(b) Autologous and Direct blood donation: An
autologous donation is when a person collects his/her
own blood for personal use meaning that the blood is
not being used for anyone else.  Blood positive for infec-
tious agents and blood with irregular blood group anti-
bodies are still acceptable for autologous donation.
However, because of the potential risk of a clerical error
in the inventory leading to mis-transfusion of an autolo-
gous unit, blood positive for hepatitis B (HBsAg) and
human immunodeficiency virus (HIV) are not allowed
into the blood bank.  If an autologous unit is collected
but not used by the patient/donor, then it is destroyed.

A direct blood donation means when the potential
recipient of blood or blood products designates certain
persons to donate specifically for his/her use.  In gen-
eral, blood collected from direct donations is not safer
than that of the general blood supply.  In the blood bank
of the hospital we visited, however, there is rarely any
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case of autologous donation.  The blood bank depends
solely on the donation of volunteers.  This is because the
blood bank is not a profit organisation and the staff also
wants to ensure screening tests done for safety purposes.

f) Preservation and Storage of blood and its
components: 1.  From the whole blood donation →
Whole blood, Packed red cells, Fresh Frozen Plasma
(FFP), Platelet, Cryoprecipitate, Cryosupernatant.  2.
From aphaeresis donation → Fresh Frozen Plasma (FFP),
Platelet, Cryoprecipitate, Cryosupernatant.  Each differ-
ent blood product is stored at different temperatures.
Unscreened Fresh Frozen Plasma (FFP), cryoprecipitate
and cryosupernatant are stored at -70 to -75oC while
screened FFP, cryoprecipitate and cryosupernatant are
stored at -20 to -22oC.  Screened whole blood and red
cells are stored at 2-6oC.

g) Working of the mobile unit: The working of
the mobile unit of the blood bank is similar to the work-
ing of the main blood bank.  However, the mobile unit
staffs have to do extra work as they have to go to the
designated site for the blood donation campaign and or-
ganize the venue there.  Generally, four stations/coun-
ters are set up for the purpose of 1.  registration, 2.  evalu-
ating the donor’s health, 3.  eligible donors collecting
their blood bags and test tubes.  This counter also served
as a sealing point for filled blood bags and 4.  the bleed-
ing session.  Usually 350-400 ml of blood was removed
from the donor in one session.

Data collected. Relevant information the collected
is clearly evident from the diagrams shown.  Therefore,
only relevant points are considered for discussion.

a. Donors’ fractions:

Others = the general public = 53%; Students = 33%;
Army personnel = 7%;

Policemen = 2%

b.  Donors’ blood group:

c. Cross match and GSH test:
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d. Recipients’ fractions:

e. Blood components:

f. Blood usage by different departments:
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Overall response to questionnaire from blood bank
staff: The respondents included few important staff of
the blood bank.  The supplies of blood and safety proce-
dures are adequate.  There is enough staff to handle the
work load.  The infrastructure and facilities available are
good, and the blood bank applies the modern techniques
in blood banking.  The staff is well trained and the blood
bank maintains a systematic computerized record.  The
blood bank follows NATA standard.  They have smooth
guidelines in cases of crisis management and for routine
work.

Overall response to questionnaire from the donors:
There were 43 respondents.  Most of the donors feel
good about blood donation.  They have a fairly good
knowledge of blood donation and its usefulness.  A few
donors expect some returns for their deed.  Most of the
donors found out about the blood donation through
the campaign.  They donate blood on their own will.
Donors expressed great confidence in the staff and safety
measures taken by them.  They would motivate more
people to donate blood.

DISCUSSION
The first blood bank was established in 1917 by

Oswald Robertson in Britain during the First World
War(6).  Just a couple of years before this, anticoagulants
were used which permitted refrigeration and longer pe-
riod of storage of blood.  Since then, many developments
have been taken place.  With promising technologies be-
ing developed in blood banking system, greater changes
are expected in the future(7).  For example, blood substi-
tutes that mimic the functions of the blood which are
under development(8) and cord blood banking are ulti-
mately expected to play a major role in alleviating the
shortage and compatibility problems(9).  Even in Malay-
sia cord blood banking system is operated by the Na-
tional Transfusion Center.  It will be a boon in treating
various disease conditions especially in children(10).  A
recent media report on inactivating the antibodies of the
donor’s blood is an encouraging development that would
help to meet the increasing demands of blood and its
components by the blood banks.  Aphaeresis donation is
very useful in the sense that donation made through this
technique can be done more frequently as compared to
the whole blood donation.

When blood bank was first established there were

only a few tests that were run.  Now, there are a good
number of tests that can be done to ensure the quality of
collected blood which in turn would guarantee the safety
for its recipients(4).  In the blood bank we visited, screen-
ing tests were done on selective basis meaning that they
are just need based rather than routine screening tests.
However, in other countries, tests for the presence of
diseases such as Cytomegalovirus, Babesiosis, Lyme dis-
ease and Chaga’s disease are also carried out(4).  It was
also noted that there were no cases of transfusion trans-
mitted diseases such as HIV in the hospital of our study
for the last five years though; approximately 1500-2000
persons receive blood every month.

During our visit, we found that there were some
amounts of blood discarded without being used as it had
already crossed expiry dates.  Wastage of blood occurs
due to miscommunication between the wards and the
blood bank.  This can be reduced or avoided if there is
more understanding about the blood banking system
among the medical personnel.  A few important sugges-
tions are made in this regard which may be helpful in
optimizing blood utilization in large hospitals(11) not only
to avoid wastage of blood but also to overcome the short-
age of blood in blood banks.  The rare or valuable blood
units which crossed the expiry date can some times be
rejuvenated with biochemical solutions.  The rejuvenated
blood will be washed and transfused immediately or
stored glycerolized and frozen up to 10 years(4).

Use of computerized systems to record and keep
data on blood collection and transfusion is recommended.
This paperless environment which was also practiced in
the blood bank we visited would ensure a more sophisti-
cated and easier way of working(12).  In the modern era
of information technology, instituting the computerized
system should not be a problem.

A Plan Preventive Maintenance (PPM) exists in the
blood bank we worked and is carried out every 6 months
in a regular manner.  This is a plan where all the appara-
tus and equipments in the blood bank will be serviced to
ensure they are in good condition.  PPM is a way of
avoiding hiccups and major havoc in the blood bank.

Mobile unit of the blood bank organizes blood do-
nation camps quite frequently in order to meet its de-
mand and supply of blood.  We had an opportunity to
work with the mobile unit of the blood bank and learn
how the blood donations were actually carried out.  This
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really enhanced our practical knowledge.  Most of the
blood required by the bank was usually collected by the
mobile unit through blood donation campaigns.  Some
non-governmental agencies and educational institutes
take part quite regularly in such events to help the blood
bank.

The Malaysian government encourages the public
to donate blood by extending certain benefits such as
free outpatient and medical treatment in government hos-
pitals and clinics, free Hepatitis B immunization jab and
also qualification for treatment in first or second class
wards.  These encouragements have increased the num-
ber of donors which thus increase the number of lives
saved.

Misconceptions
Blood banks work very hard to convince people to

donate blood and to diminish their negative thoughts
about blood donation.  Despite knowing the importance
of blood donation, many people take lame excuses to
donate blood.  The excuses are that they are too busy,
they have donated blood already on previous occasions,
they are on medications and just recovered from disease
and some are scared of needles.  People also think that
their blood groups are not the ones desired by the blood
bank.  Especially, some women do believe that donating
blood will increase their body weights.  Some also thought
that they are very weak or afraid of becoming weak after
donating blood.  Any body with any doubts should be
referred to the blood bank personnel as they are willing
to help them and provide information to create aware-
ness in the community.  We do agree with the fact that
some donors might experience minor discomforts dur-
ing blood donation.  These effects include stinging dur-
ing insertion of needles, stomach upset, dizziness, small
bruising, rarely fainting and muscle spasm.  But, these
small effects are nothing to be compared with the pre-
cious benefits received by the patients.

CONCLUSION
After several visits to the blood bank, we under-

stood that the blood bank works very efficiently and ef-
fectively.  With enough staff strength, they aim to give
the best service to supply safe and adequate blood to the
patients.  They follow the standard set by NATA (Net-
work for Advancement of Transfusion Alternative).  We

recommend that all medical students should be posted
to the blood bank unit at least for one week during their
studentship/houseman ship.

At the end of the elective program, we became more
aware of the blood banking system.  We also have real-
ized our responsibilities to create awareness about the
importance of blood bank system among our friends,
relatives and the general public at large.  We have also
encouraged our friends and relatives to donate blood and
convinced them that the safety procedures taken by the
blood bank personnel will in no way harm them after
they donate blood.

We agree that there may be some short comings
due to a very short period of time for the study and the
lack of previous experience, despite our sincere efforts
and interest to make it a complete, meaningful and worth-
while study.
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