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Particulars
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16. Summary & conclusion
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wn o dm we h—

Introduclion
Objective
Aim

Blood sample collection
IONA extraction I
Urine calleciion
Tissue collections
Adipose tissue

Advankages of e Proper Implementation of sample collection,
learning andl preservaion and its cstimnasion
¢valuation »  Guidance by paramnedical personned
o Better samiple withdrawal at patient bedside
e Reduces sample rejection rate,sample mishandling
__and sanmple loss L
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[ | he Jaid strong. _ _ |
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SAMPLE COLLECTION, PRESERVATION AND ITS TESTING

CONTENTS
INTRODUCTION
OBJECTIVE
Al
EXAMPLE OF BIOLOGICAL SAMPLE
BLOOD SAMPLE COLLECTION
DNA EXTRACTION
URINE COLLECTION
TISSUE COLLECTIONS
ADIPOSE TISSUE
EXHALED AIR
HAIR NAIL CLIPPINGS
BUCCAL CELLS
SALIVA
FEACES
SEMEN REFERENCE

INTRODUCTION

4 Quality laboratory results begin with correct and complete sam ple
collection.
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Examples include : blood, sputum, urine, feces, Saliva, 50lid tissues
and other body

'BROAD OBJECTIVE

B To be ahle to correctly collect specimen, put the specimen in the right
container and transport specimen to the laboratory correctly and at the
right time .

AlM OF SAMPLE COLLECTION

5 Accuracy -Te ensure that analytical results obtained are
representative of actual analyte conc. in patient and, thus of his/her
physiological/pathological state.

M Safety
7 Minimize patient discom{ort and complications
Il Avoid recollection

EXAMPLE CF BIOLOGICAL SAMPLE

il Blood- venous/ arterial/ capillary- whole blood, serum, plasma
@ Urine

0 Faeces

3 Saliva

[ Solid tissues

B Amniotic fluid

[ Cerebraspinal fluid
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[ Synovial fluid
1) Peritoneal fluid
@ Pleural fluid

0 Pericardial fluid
BLOOD SANPLE COLLECTION

bl When a large amount of blood sample needed, an evacuated tube
system with interchangeable glass tubes can be used to avoid multiple

venepunctures.

[ Evacuated tubes are commercially prepared with or without
additives and with sufficient vacuum to - Sterile needles, Sterile
Syringes/Plain Vacutainer, Blood Tubes, Alcohol Pads and Tourniquet.

TYPE OF BLOOD COLLECTION

@A Capillary blood: It is most frequentiy obtained from a finger or

thumb.
FVenous blood: It is most often collected. A vein on the front of elbow

or forearm is universally

4 Arterial biood: It is most commaonly obtained by inserting a heedle

into the radial, brachial or femoral artery. Arterial blood is less
frequently examined. It can be taken for blood gas determinations.

B Note: Capillary blood is similar in composition to arterial blood.

ANTICOAGULANTS

BIHER SLIMS
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@ 1f plasma/whole blood is required, blood has to be collected into a
vial containing anticoagulant. |t prevents the coagulation of blood.
Anticoagulant...

Heparin:

@ Most satisfactory anticoagulant inhibits the formatian of thrombin
from prothrombin.

@ 1t does not produce a change in red cell volume or interfere with
subsequent determination.

[ Quantity is 2 mg/10 mL of blood

Ethvlenediaminetetraacetic acid {EDTA}:

1 EDTA has chelating action on calcium ion and prevents
coagulation.

A Quantity is 20 mg/10 mk blood

01t is well suited to DNA-based assays.

[ But has problems far cytogenetic assays
Oxalates (potassium oxalate}:

[ It act by precipitating calcium ion.

) Potassium oxalate has been the most commonly used oxalate since
it is most soluble.

B Quantity is 30 mg/10 mL

Sodiumcitrate:

BIHER SLIMS
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il This does not precipitate the calcium, hut converts it into 2 non-
ionized form.

@ Quantity used is 30 mg/ 10 mL blood.

14 Note: Citrated plasma is not satisfactory in estimation of calcium.
Sodiumfluoride:

@ Usually used as a preservative in blood glucose estimation.

2 it inhibits red call metabolism {i.e. glycolysis} as well has
antibacterial action.

Sodium fluoride also acts as an anticoagulant, but larger amounts
arc required (10 mg/1 mi. blood).

f Fluoride + oxalate mixture {3:1) is used, while collecting blood for
glucose estimation.

Blood Collection: Color-code Tubes

4 Red-top tubes contain no additives. Thesc tubes are used for tests
performed on serum samples and DNA.

MWheh you use the red-top tubes, the sample can be placed for 1-2
hours so that the serum and blood clots will be separated. Blood
clots can be

[ Lavender-top tubes contain EDTA, commonly used clinically for
complete blood cell counts. This is the way to obtain

Alymphocytes for DNA extraction

Bplasma for nutritional analysis

BIHER SLIMS
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Ared blood cells for other assays.
Green-top tubes contain heparin,

@ Blue-top tubes contain sodium citrate and citric acid.

17 Black-top tubes contain sodiumoxalate.

@ Yellow-top tubes contain acid-citrate-dextrose {ACD) solution.
[l Grey-top tubes contain a glycolytic inhibitor.

Blood Components

From 10 ml of blood:

0 Plasma or serum 6-7 ml

A Lymphaocytes and mononuclear cells 10-20 x 106 Cells/ml

O Erythrocyte (red blood cells) and other cells =5 x 106 cells/ml;
[ 10-15 mg HB

Plasma vs. serum
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&

A Both can he used to measure microanalytes, diet components,
vitamins, xenobiotic [synthetic chemical) expesures and so on.
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13 Serum is better for antibody measurements, nutrients, etc,

Changes in Blood on Keeping

B Loss of carbon dioxide.
M Canversion of glucose to lactate (glycolysis).

@ Increase in plasma inorganic phosphate level due to formation of
ester phosphate present in the celis.

Fl Formation of ammonia from nitrogenous substances.
B Conversion of pyruvate into lactate.

Types of Blood to be Used

Wholeblood:

@ Used for—ammonia, hemo-glohin, lactate and pH measurement.

Plasma:

@ Obtained after mixing the blood with anticoagulants, precipitaling
and separating the cells RBC and WBC.

12 The plasma is used for the estimation of ascorbic acid, bicarbonate,
glucose, chloride

Serum:

@ The liquid portion, which is left over after blood is allowed to
coagulate without adding anticoagulant is catled serum.

M The serum Jacks in coagulation factors inciuding prothromhbin and
fibrinogen.

BIHER SLIMS
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@A Serum is used for estimation of many parameters like total protein,
albumin, bilirubin, cholesterol,
DNA Extraction
DNA ¢an be extracted from
&l RBC
[ Leukocytes
21Serum
@ Plasma
@ Blood clot
Processing

M Serum fatty acids should be measured within 2 weeks at 4 degree
C, within a few months at —20 degree C, and within a year at —80
degree C

Storage

« |t is critical to maintain careful records of the identity and
location of all materials, with particular attention to storage
history, occurrence of temperature fluctuation and monitoring
of stored contral specimen in order to check the effects of
storage duration.

e Samples stared on the top of the freezer may be exposed to
more extreme temperature fluctuation then those stored at
the bottom.

BIHER SLIMS
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Timin
O For studies of hormones, which have hourly, daily and monthly
cycles, timing of sample collection is critical.

@ it is critical to obiain information at the time of specimen
collection, e.g., time and date of draw, volumes and type of
specimen, medical iliness, medication use, menstrual period,
cigarette and alcohol consumption

Urine Collection

O Urine is an ultrafiltrate of the plasma. It can be used to evaluate
and monitor body metabolic disease process, exposure 1o xenohiotic
agents, mutagenicity, exfoliated cells, DNA adducts, etc.

bl Urine collection is non invasive and readily obtainable. However, it
is more inconvenient than blood collection.

B The type of urine selected and the collection procedure used to
depend on the tests to be performed.

7 First morning [ Random @ Fractional [ Timed
@ Morning Urine.

To collect a first morning specimen, the subject voids before going
to sleep and immediately upon rising, collects a urine specimen.

A The specimen must be preserved if not delivered within 2 hours
of collection

B Random Urine can be collected at any time.

BIHER SLIMS
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These specimens are usually satisfactory for routine screening and
for cytology studies.

[ 1f a large amount of urine is necded, subject will he asked to
drink a lot of water 2 hour before collection

Fractianal Collecticn

@ The first morning urine {containing solutes and metabolites
from evening meal) is discarded, but the second urine excreted
{fasting urine specimen) is collected.

Use to compare the concentration of an analyte in urine with its
concentration in the blood.

Timed collection usually done over 12-24 hour period, this method
allow day-to-day compatison.

i Clean and dry plastic or glass containers (50-3000 ml capacity)

[ A preservative may be needed depending on the proposed assay [l
Total volume must be recorded

bl The specimen well mixed to ensure homogeneity 1 Aliquots {(small
samples} for different specific assays

Tissue Collections

1l Confirming clinical diagnosis by histological analysis

3 Examining tumor characteristics at chromosome and molecular
level

A It requires to collect more materials than it is necessary for
pathological evaluation

BIHER SLIMS
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M When possible, the tissue sample should contain both tumaor and
normal tissues to permit to study different characteristics of

Tissue Stgrage
@ Formalin-fixed paraffin-embedded tissue specimens

Il Frozen tissues (-70 degree C}. The tissue is embedded in frozen
section support media

Adipose Tissue

[ Quite fecasibie and involve low risk.

@ The tissue offers a relatively stable deposit of triglycende and fat-
soluble substances such as fat-seluble vitamins {vitamins A and D)

It represents the greatest reservoir of carotenoids and reflect long-
term dietary intake of essential fatty acids.

Exhaled Air

1 To evaluate exposure to different substances, particularly solvents
such as benzene and styrene.

@ To be used as a source of exposure and susceptibility markers
(caffeine breath test)

@ Breath urea {presence of urease positive organisms such as H. pylori)
Hair

I Easy available biological tissue whase typical morphology may reflect
disease conditions within the body

BIHER SLIMS
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@ Provides permanent record of trace elements associated with normal
and abnormal metabolism

@ A source for occupational and environmental

1 Good marker for environment tobacco smoke (ETS} exposure in
children.

I The hair nicatine levels were shown to be well correlated with
cotinine creatinine ratios in urine from the same individual.

[l Hair analysis provides long-term information from months to years,
concerning both the severity and pattern of drug use.

[t Hair roots can be optimal source of DNA for PCR analysis and permit
easy collection, transportation and low overall costs.

Nail Clippings

M Toenail or fingernail clippings are obtained in a very easy and
comfortable way.

I They do not require processing, starage and shipping condition and
thus suitable for large epidemiological studies

FI Trace elements

B Selenium levels

B Arsenic levels

@ Less likely to be contaminated by environmental facters
@ Involves more complicated processing

Buccal calls
BIHER SLIMS



Annexure |

B No invasive
Il Good for PCR-analysis
f Can measure both germline and somatic mutations

Saliva

M It is an efficient, painless and relatively inexpensive source of
biological materials for certain assays

@ It provides a useful tool for measuring endogenous and xenohiotic
compounds

Saliva is a viscous, colorless fluid with pH ranging from 6.5 10 7.2
@ The saliva contains both organic and inorganic constituents.

@ Mucin and amylase are the main organic constituents

M Proteins, urea and lactic acid are the minor organic constituents.

@ The inorganic constituents include sodium ion {(Na+ }, potassium ion
(K+ ), calcium ion (Ca*), chloride ion (Cl ), bicarbonate ion (HCO3 } and
monohydrogen phosphate ion {HP(4 2 ).

19 Average output of saliva per day, varies in the range of 1 to 2 liters.

Collection of Saliva

[ Wash and rinse the mouth to get rid off any remaining food particles.

@ Take 10 mL of warm water into the mouth and gargle for at least 2
minutes.

BIHER SLIMS
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M Collect the saliva in a clean heaker and with this, perform the
following tests.
Measurements
M Corticosteroids
F Antibodies to HIV-1 [ Cotinine {an alkaloid found in tobacco) level
1 Easiest way to collect largest amount of DNA
Feaces
[ Certain cells of interest
@ Infectious markers
1 Oncogenes

Semen

3 Evaluate the effects of exposures on endocrine and reproductive
factors.

A Sexual abstinence for at least 2 days but not exceeding 7 days.
B Should reach the lab within one hour,

Temperature

@ Specimen collection requires storage system that capable of
maintaining the optimal temperature for the diverse type of specimens:

[ -20 degree C, certain items stable, L.e., uring

[ -70 degree C, DNA, Serum, Hormene, vitamins
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3 -120 degree C, hormaones, corotenoids, other nutrients

Storage

B Freezers may fail, leading to the necessity for 24 hour monitoring for
the facility through a computerized alarm system to alter personnel and
activate backup equipment.

7 Monitoring fire, power loss, leakage, etc.
Shipping
1l Sample shipping requirements depends on the time, distance,

climate, season, method of transport, applicable regulations, type of
specimen and markers to he assayed.

[ Polyurethane boxes containing dye ice or liquid nitrogen container
are used to ship and transport samples that require low temperature.

M The quantity of dry ice should be Ca refully calculated, based on
estimated time of trip.

Reference [l Laboratory practical for practical biochemistry — Znd
edition — Shivaraja Shankara YM

Bl Practical Hoematelogy by Dacie, Lewis

@ Textbook OF Microbiology- Ananthanarayan And Paniker’s {8th
Edition)

3 Texthook Of Medical Biochemistry — 8th edition - Chatterjee

@ Internet
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A

ANNEXURE IN

1. Blood for an RBC count must be prepared from:

. EDTA blood
_b. citrated blood
¢. hepannized blood
d. oxalated blood
e. clotted blood

2. Which reagent is not routinaly used to preserve tissue |n a life-like manner:

a. formic acw!
b. zenkersflud
. 40% formaldehyde dissolved in walter
d. bouin's fluid
L& 10% formalin

3. The liguid portlon of blood remaining after a clot has formod is ¢alled:

a the buffy coal
_b. serum
" ¢. plasma
d. lymph
e. tissue fuid

4. Which test cannot be perfarmed on a serum sample?

a lron
b. Vitamin B12
¢. Total lipids
d. Clotling factors

5. A routine specimen should be collected:
A ALT am.
B. Firsithing when the client awakens
.C. Beforea meal
D Anytime



ANNEKURE Il ?\‘ Vet Bhasaa

1. Blood for an RBC count must be prepared from:

_a” EDTA bload
b, citrated blood
. heparimzed blood
d. oxalated blood
e. clotted blood

2. Which reagent is hot routinely used o praserve tissua in a life-lke manner:

a. forme acid
b. zenkersfluid
£ 40% formaldehyde dissolved in water
d. bouin's fluid
e 10% formalin

3. The Rguid portion of blood remaining after a clot has formed is called:

2 the bufy coat
b scrum
¢. plasma
d lymph
g. tssua fluid

4. Which test cannot he performed onh a serum sample?

a. lron
b, Vilamin B12
-¢. Tolal hpds
d Clolting factors

5. A routine specimen should be collacted.
_AAtTam
B First thing when the client awakens
¢ Before a meal
D. Anytime
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Course feedback form
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| _ Designof the course |1

The cbjective of the course clear to you
The course contents met with your expectations
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The lecture sequence were well planned |

i4 The lectures were clear and easy to understand ! Pl
!_5_ The audiovisual tcaching aids were ef’rectwely used N
& The instructor’s encouraged interaction and was it |
helpful _ _1l : _
7 The contents were illustrated with examples [ l
8 Overall Rating of the course | L i
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Dr.Jangivani

Prulessar and §lead.

Deparonent ul Biochemistry,

Sri Lakshmi Naravana Mscitute of Medical Sciences

Plinath Institute of Migher Cducalion and Researeh,

L'henndi.
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‘The Dean,

Sii 1.akshmi Narayana Instifute ot Medheal Seiences
Bharath Instituze of 1Fgher Education and Research,
Chiennai.

Sub: Completion of value-addrd course: Sample collection, prescrvation and its testing
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Wit Teferenve o the subject mentioned wlave, 1he depaunent his comuted the value added
conrse tiled Sample collection. preservation and 15 tesliog from  “Nov we Dee 2007 fin 20
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