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Objectives

1) What are blood components?

2) Why blood components?

3) Methods of preparation of blood components

4) Storage and shelf life of blood components

5) Apheresis technology for component preparation

6) Quality control of blood components



Introduction

Blood is made up of various 
constituents:

A) Fluid: plasma

Proteins, clotting 
factors, hormones

B)Cells: 
Red blood cells: Hemoglobin, carry 
oxygen

White blood cells: Defence function

Platelets: Help in stoppage of bleeding



Introduction
In modern medical treatments, 
patients receive the specific 
components of the blood 

Needed for a their particular clinical 
condition. 

This approach to treatment is 
referred to as blood component 
therapy.



Which are the different blood 
components?

1) Red cell concentrates

2) Platelet concentrate

3) Fresh Frozen Plasma

4) Cryoprecipitate



Blood transfusion (ONLY in movies)



Why blood components?

Different patients have different diseases 



Why blood components?

Adverse reactions due to 
unwanted components



Why blood components?

Optimum storage condition



Optimum utilization of blood



What makes component preparation 
possible?



Different blood bag systems
Single bag

•The simplest  blood bag.

• The donation is taken into the bag

•No processing into components (whole blood) 

•The bag contains an anticoagulant solution (CPDA). 

•Typically this contains sodium citrate that

prevents clotting, and citric acid (C), monobasic sodium

phosphate (P), dextrose (D), and adenine (A) that provide

buffers and nutrients for enhanced red cell survival.



Different blood bag systems
Double bag (two bag system)

•Primary bag: In which donation is 
taken

•Transfer or satellite bag:  an 
additional empty bag into which 
plasma is transferred after 
centrifugation of whole blood



Different blood bag systems
Triple bag (three bag system)

•Primary bag + 2 additional bags 
(transfer or satellite)

• One for red cell concentrate +  other 
two bags 

(plasma in one and platelets or 
cryoprecipitate in the other)



What makes component preparation 
possible?



What makes component preparation 
possible?
Component Specific Gravity

Whole blood 1.053

Red blood cells 1.08-1.09

Platelets 1.03-1.04

Plasma 1.02-1.03

Due to different specific gravity of 
cellular components, they can be 
separated by centrifuging at 
different centrifugal force (in g) for 
different time. 



Preparation of blood components

• It depends upon the demand

• The hospital set up

• Which bags you are using

• Venue of  blood collection (component separation needs to be done within 6-8 hours of 
collection) 



Requirements before separation of components

•Technique of phlebotomy: Blood collection from donor

•Proper cleaning of phlebotomy site, aseptic venepuncture

•During collection donor cuff pressure to be maintained at 70 mmHg for smooth blood 
flow.

•Should be mixed properly with anticoagulants



Requirements before separation of components

•Accurate volume of blood collection

•Blood collection should be over within 8-10 minutes, minimum tissue trauma, 
uninterrupted , continuous and free flow of blood

•Maintain storage temperature: 20°C–24°C for platelets

•The sterility of all components should be maintained during processing by the use of 
aseptic methods and sterile pyrogen free disposable bags and solutions



To process whole blood into components requires a basic

understanding of:

• Sterile systems

• Blood bag systems

• Principles of centrifugation

Blood processing equipment

• Preparation of specific blood components.





Weigh and balance the bags properly



Centrifugation and separation



Further preparation of platelets & cryoprecipitate



Buffy coat 



Storage of blood components
Whole blood or red cell concentrate

At temperature 2 to 6 degree 
Celsius

35 days  OR  42 days 

Label with all details



Storage of blood components

Platelet Concentrate:

22 to 24 degrees 

Shelf life: 5 days



Storage of components
Fresh Frozen Plasma (FFP)

Below minus 30 degree for ONE 
year



Storage of blood components
Cryoprecipitate:

Below minus 30 degree Celsius for 
ONE year



Apheresis
It means removal/ separation

Whole blood is removed from a 
donor or a patient

The removed blood is manipulated, 
desired component is retained and 
rest is sent back into the patient or 
the donor



Apheresis

Donor apheresis:

Platelets (Single donor platelets)

Red cells

Plasma

Granulocytes

Stem cells

Patient apheresis (therapeutic):

Plasma 

White cells

Platelets 

Red cells



Types of apheresis

Intermittent flow Continuous flow



Quality Control

• Quality control: Testing routinely performed on materials and equipment, product, 
and services to ensure their proper function. 

•Quality Assurance: Activities involving quality planning, control, assessment, reporting 
and improvements necessary to monitor progress towards changing quality standards 
and requirements. 



Quality Control of Blood Components:
Red cell concentrate (SAGM 350 ml)

Parameter Quality requirement Frequency of control

Volume 245-325 ml 1% of all units

HCT 55-65% Periodically 1% of all units



Quality Control of Blood Components:
Platelet Concentrate (random donor)

Parameter Quality requirement Frequency of control

Volume 50-70 ml All units

Platelet count >3.5x 10 10 4 units per month or 1% of all units 
whichever is more

pH >6.0 4 units per month or 1% of all units 
whichever is more

RBC contamination <0.5 ml 4 units per month or 1% of all units 
whichever is more



Quality Control of Blood Components:
Fresh Frozen Plasma

Parameter Quality requirement Frequency of control

Volume 200-220 ml 4 units per month or 1% of all units 
whichever is more

Stable coagulation factors Check by PT and APTT 4 units per month or 1% of all units 
whichever is more

Factor VIII 0.7 units/ml 4 units per month or 1% of all units 
whichever is more

Fibrinogen 200-400 mg 4 units per month or 1% of all units 
whichever is more



Quality Control of Blood Components:
Cryoprecipitate

Parameter Quality requirement Frequency of control

Volume 10-20 ml 1% of all units

Factor VIII 80-120 units 1% of all units

Fibrinogen 150-250 mg 1% of all units



Quality Control of Blood Components:
Apheresis platelets

Parameter Quality requirement

Volume > 200 ml

Platelet count >3x 10 11 

pH >6.0

Red cells Traces to 5 ml



Thank You


