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- Many errors can occur during collection , processing ,
and transport of biological specimens.

- These errors have a major source of the preanalytical
errors which represent 40% of the total laboratory
errors.

-The accepted rate of errors in biochemical lab. is 0.4%.

-The percentage of each type of errors is :
1- preanalytical errors : 40%
2- analytical errors : 20%
3- postanalytical errors: 40%



-Examples of biological specimen that are analyzed in
clinical chemistry lab. Include :
1.whole blood.

2.serum.

3.plasma

4. Urine

5.feces

é6.saliva

7.various types of fluids:
synovial

spinal

amniofic

pleural

pericardial

ascitic



COLLECTION OF BLOOD

. for analysis may be obtained from:
veins, arteries, or capillaries.

-Venous blood is usually the most widely used and
venipuncture is the method for obtaining venous blood.

- blood is obtained using skin puncture which is
the method of choice for young children and many
point of care tests.

. puncture is used mainly for blood gas analyses.




phlebotomist should be properly dressed in
protective equipment such as a gown and gloves.

the patient is in isolation in a hospital, the
phlebotomist should put on a gown , gloves , a face
mask , and goggles before entering the patient's room.

- least three items of identification should be used:
name, medical record, date of birth, room location if the
patient is hospitalized or address if the patient is an
outpatient.




patient should be seated or supine for at least 20
minutes before collection of blood to minimize the

variation in blood constituents caused by variation in
blood volume (hemoconcentration and

hemodilution).

2. an arm with inserted intfravenous line.

3. an arm with extensive scarring or hematoma at
the infended collection site.



An appropriate needle must be selected, the most
widely used sizes are gauges 19 to 22; the larger the
gauge size is, the smaller the bore.

When large volume of blood is needed to be collected
(30mI-50ml), an 18 gauge needle is to be used while a
20 gauge needle is usually used in normal situation.

A needle is usudlly 3.7 cm long but 2.5 cm needles are
also used.




B- Location

median cubital vein in antecubital fossa is the
preferred site for collecting venous blood in adults

because the vein is both large and close the surface of
the skin.

sites include the back of the hand and the ankle
but are less desirable and should be avoided in
' diabetics and other individuals with poor circulation.




Cephalic vein

Median cubital vein

Cephalic vein

Biceps brachii

Basilic vein

Pronator teres

Basilic vein

Median vein of
forearm



1. of blood through cannula is allowed only
at the first fime of insertion.

2. arm containing a cannula or arteriovenous fistula
should not be used.

' 3. Il there is an infusion fluid at the arm, it should be shut
off at least 3 minutes before collecting blood from that
arm, but we can use the other arm or below the infusion
site of the same arm for all tests except those found in
the infusion solution (e.g. glucose, Naq, K).



-The area around the puncture site should be cleaned with a gauze
pad saturated with 70% isopropanol. Cleaning should be in a circular
motion from the site outward.

1. Allow alcohol to dry before aspiration of blood because traces of
alcohol may cause hemolysis.

2. The skin should be cleaned with benzalkonium chloride if the
collected sample will be used for ethanol determination. %%



Tourniquet is applied 10-15 cm above the puncture site.
It is rarely needed to leave tourniquet more than 1 minute

In all circumstances changes in blood composition will
occur but marked changes have been observed after 3
minutes.

Pumping of the fist before venipuncture should be
avoided because it will increase serum potftassium,
phosphate, lactate, and ionized calcium while pH is
decreased.

lonized calcium returns fo normal 10 minutes after
releasing of tfourniquet.




Changes of serum composition after 3 minulftes of venous

occlusion
Increase

Total protein

Iron
Cholesterol
Total lipids
AST
Bilirubin

%

4.9

6.7
4.7
o.1
9.3
3.4

Decrease

Potassium

%

6.2




- these tubes is considered less expensive and more

easier than using syringes.

- are several types of evacuated tubes

- type is identified by the color of the stopper used.
glass tubes are siliconized to reduce adhesion of

clots to the wall and decrease risk of hemolysis.

other tubes contain thrombin to accelerate clotfting but

silicone coated wall may also accelerate clotting.

- © be used, each tube is connected to a holder which is

connected to a needle on the other side, once the |

needle is inside the vein, the blood will flow

spontaneously info the tube due to negative pressure

inside it.



Vacuum blood collection system

INFOGRAPHIC ELEMENTS

Vacuum Tube Holder
Rubber stopper

Flange Rubber sleeve

Hub Shaft Bevel

AJTT,
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‘ Double-Sided Needle







COormments /Cormmon Tests

NOT recured

NO addntive

Tubhe used ONLY as & cdiscard tube.

Invert gently Bactenal growth When & culture s orcdered alomg with arny other

T rystx rryeciiuarTs eyt DA work, thwe BIOO< Cultures MUST De dravwn
activated charcoal MNrse.

5 oo 10 tirmves Socihuarn mﬂmgm)mm-

NOT recuract

NOoOt recguired

S to 4 tirmes

3 O 4 Tirmves

= trmes Clot activator, and Tube used for serurm tests, which CANNCOT be
O arnticoaguaiant collactead i ST tubes .
= tmes o1 anc reforTred to as "TSST " ( serurm
Ot acthvator tusber). After < Qel forrms »
Darriar Detvweaam the oot anc the semarrs.
5 o 10 tirmwars SOty e arin Tube used Mmainlty for Armenc Acikds and
Cytogaenatics tosts.
B to 10 tirmes LIt T heparsn Usuaily TO am TPEmT T ( PAARSITIS Soparator
SOVEICOBRQUARNT v tube). After ,Il‘t.g.lm-
ool separator Darriaer Detwean the Dloodt celis and the plassrmas .
B8 to 10 tirmes K EDTA Tube used for Tracoe Slaormoants. .
B8 to 10 tirmwes N EDTA Tube used for whole blood trace clerment tests.
L 3 Avariable frorm CLS Referrais, the lavendcder Darsc
on labed s LS rReferrakts before
tubes to ste.
5 o 10 tirmwes Mo EDTA Tube used Mmainly for CBC transfusion
testasg, FMermOQiobhir A LC, ard antl-
Aruegs. NOte X BEDTA tubes
Catecholarmtmnes also incliucde Sodivsrm
B to 10 tirmes Ackd cntrate dextrose mm“mm
solution A" (ACDAW) Cytormetry testing .
B to 10 tirmves Sodrnurm fluornde and Tube used for Lactate.




Collection of blood should follow the following order :

cultures (yellow )
additive tubes ( red stoppers )

or cifrate - containing tube ( blue stopper )
separator tube containing gel

containing tube ( green stopper )
~containing ( lavender stopper ) and oxalate -

luoride containing tube ( green stopper )

o~ BB -

——



Skin puncture

- is the second method of blood collection in which the
skin is punciured with a lancet and a small volume of blood
is collected into a capillary tube.

- first drop should be wiped off and subsequent drops are
collected.

- depth of the incision should be less than 2.5 mm to
avoid contact with bone.



In practice, this method is used in situation where:

1. age group (sample volume is limited).

2. veins damage due to repeated venipuncture.

3. veins because they have been burned or
bandaged.

4, of care tests (e.g. blood glucose or hemoglobin).

-Many sites can be used for skin puncture including tip of
fingers, earlobe, heel or big toe of infants.



-This is usually performed only by physicians or specially
tfrained technicians.

-The preferred sites of arterial puncture are, in order,

1- radial artery at the wrist,

2- brachial artery at the elbow

3- femoral artery at the groin.

-Heparinized capillary tubes are used to collect blood




-Various types of anticoagulants can be used including:

Heparin,

EDTA,

Sodium fluoride,
Sodium cifrate



-1t causes the least interference with tests, except for polymerase chain reaction

(PCR).
-It prevents the formation of fibrin from fibrinogen by accelerating the action of

antithrombin lll.

-high cost. -temporary action

-inhibits acid phosphatase activity

-false increase in free T3 and free T4



-It is a chelating agent useful for hematological examination
because it preserves the the cellular components of blood.

-It is vusually used as dipotassium or ftripotassium salf at a
concentration of 1-2 g/L of blood as higher concentration shrinks
RBC:s.

-It prevents coagulation by binding calcium which is essential for
cloiting mechanism.

-1t inhibits ALP and CPK activity, and unsvuitable for specimen for
calcium and iron analyses using photomeiric techniques, it has little
effect on other clinical tests.



-This a weak anticoagulant often used as a preservative for blood glucose at a
concentration of 2 g/L when used with another anticoagulant such as potassium

oxalate.
-It acts by inhibiting the enzyme systems involved in glycolysis.

-The specimen can be preserved for 24 hours at 25 C and 48 hours at 4 C.

1. without antiglycolytic agent agent, blood glucose decreases by 10 mg/dl per

hour at 25 C.
2. the rate of decrease is higher in newborns and in leukemic patients.
3. when used alone,3-5 times higher concentration of the usual 2 g/l of sodium

fluoride is required.



-In case of hemolysis: the main elevation occurs in constituents that
are present in higher conceniration inside RBC than plasma, these
includes:

Potassium, magnesium, phosphate, LDH, AST.
An additional band will be seen on serum protein electrophoresis.

-Regarding constituents that present in lower conceniration within the
RBC, hemolysis will lead to slight dilutional effect (decrease in their
concentration ex. Na).



Urine samples

It is indicated in:

The best timing Is:

Timed collection urine sample:

Double voided sample:



is one of the most acceptable way of urine preservation
especially when combined with chemical preservation.

tablets used as preservative contain a mixture of chemicals
which act mainly by lowering pH and releasing formaldehyde.

to below pH 3 is used to preserve 24-hour vurine
specimen for calcium, steroids, and VMA determinations.

is done by adding 10 ml HCI, émol/L, per 24-hour excretion.

However, this acidification will precipitate urate and thus the
specimen becomes unsuitable for uric acid measurement



No preservative is required to fecal specimen Uses:

-Occult blood in stool is a very important clue to the
presence of bleeding ulcer or a malignant disease of the
gasirointestinal tract.

-Trypsin activity test is applied to children feces as a
screening test of cystic fibrosis.

Fecal porphyrins can be used to determine the type of
porphyria.
- What else????



- the initial specimen may be contaminated by fissue debris
or skin bacteria:

the first tube should be used for chemical or serological tests
the second for microbiological tests

the third for microscopic and cytological examination.

- 1o 20 ml of spinal fluid can be safely removed from an adult but
such amount is not usually required.

For proper interpretation of spinal fluid glucose values, a simultaneous
blood specimen should be obtained.



OTHER COLLECTION PROCEDURES

Amniocentesis : aspiration of amniofic fluid.

Paracentesis : aspiration of fluid from pleural , pericardial
, or peritoneal cavities

Thoracentesis : aspiration of fluid from pleural cavity.

Pericardiocentesis : aspiration of fluid from pericardial
cavity.



- or serum should be separated from cells as
soon as possible and optimally within 2 houwurs.
- separation of serum, however, may permit
continued formation of fibrin and lead to obstruction of
sample probes in testing equipment.

- tubes should be centrifuged with stoppers in
place

(1) reduce evaporation particularly of volatiles, such as
ethanol,

(2) prevent aerosolization of infectious particles, and
(3) maintain anaerobic conditions, which is important in
the measurement of carbon dioxide and ionized

calcium.



THANKS






