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A BRIEF HISTORY

B Blood grouping systems — compatible blood

B Anticoagulants to preserve blood

B Additive solutions — increase lifespan and survival of RBCs
B Component therapy

B Better methods of component separation to maximize yield and
mimimize side effects — towards apheresis




WHAT HAPPENS TO WHOLE BLOOD
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WHAT ARE THE BLOOD
COMPONENTS?
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PRINCIPLE

i Different components of blood have different specific
gravity.

Specific gravity of RBCs  1.08 —1.09
Specific gravity of Platelets 1.03 -1.04
Specific gravity of Plasma 1.02 -1.03

A Differences in specific gravity of the components ease
the separation of components.

A Centrifuging at different centrifugal forces in g for
different time, these are separated.

i conversion of relative centrifugal force to rpm depends
upon the radius of centrifuge rotor.



PRINCIPLE...

It can be calculated by any one of the formulae.

Relative centrifugal force in g=118x107x r x N2
r = radius of rotor in cm
N = speed of rotation [ rpm] or

Relative centrifugal force in g = 28.38 R [rpm / 1000] 2 R=radius
of centrifuge rotor in inches.




EQUIPMENT REQUIRED

X Refrigerated centrifuge with swing out head and oval
cups
Deep freezers -40°C and -80 °C
Platelet incubator with agitator
Laminar air flow
Weighing Scale
Dielectric sealer
Stripper
Water bath 37 °C or plasma defroster
Blood bank refrigerator
Cryoprecipitate bath 4 °C
Sterile connecting device







CONSUMABLES REQUIRED

X Double bags, Triple bags, Quadruple bags
Plastic over wraps
X Labels for components




BLOOD DONOR

Criteria to be fulfilled
WHb > 12.5 gm/dI
HWeight

45 kg (350 ml)

60 kg (450 ml)

No Aspirin for 3 days

MSingle bold venipuncture, free flow of blood

HCollection -time < 10 minutes with frequent mixing




PRECAUTIONS

X Within 6 hours of blood collection, components should be prepared.
i Platelets and labile coagulation factors lose viability after 6 hours.

M collected blood units should be kept vertical on laminar flow for 30 to
45 minutes at 20 to 24°C if platelets are to be prepared.

A Equally balanced buckets with bags should be kept diagonally opposite
in the Refrigerated Centrifuge parallel to the direction of spin.

M Closed system to ensure sterility of components




PROCEDURE FOR PREPARATION OF PACKED
CELLS AND PLASMA




PROCEDURE

A Centrifuge the bags at 3880 rpm for 10 minutes at 4°C.
i Express approximately three-fourth of the plasma into satellite bag

i Seal the tube in between using dielectric sealer




PROCEDURE FOR PLATELETS - PRP
METHOD
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PROCEDURE FOR PLATELETS - PRP
METHOD

A Centrifuge the bags at 1750 rpm for 11 minutes at 21°C.

X Transfer the PRP into empty satellite bag and add additive
solution into red cells.

X Seal the tubing of the bag with red cells and separate it from
satellite bags.

X PRP may be used as such or processed further to prepare
platelet concentrate.



PROCEDURE FOR PLATELETS - PRP
METHOD...

A Centrifuge the bag with PRP and another satellite bag at
20-24°c at heavy spin (3940 rpm) for 5 min

A Express supernatant platelet-poor plasma into another
empty satellite bag.

M Leave approximately 50 ml of plasma with the platelets
and label it.

i Leave platelet concentrate undisturbed at 20-22°c for 1
hour, then re-suspend the platelet in plasma by gently
mixing for 10 min.




PROCEDURE FOR PLATELETS - BUFFY
COAT METHOD




TOP AND BOTTOM QUADRUPLE BAG







STORAGE - PRBCS

« In Blood Bank Refrigerator
—2-8°C - 35days

« With additive solution -
SAGM - 42 days

« Hematocrit — 60 — 70 %




STORAGE - FFP

® Rapid freezing can be achieved by
spreading the plasma in a thin layer
[Bags laid flat and not vertical] in deep
freezerat -70 °C or placing the bags
protected by a plastic over wrap at -70
°C in ethanol dry ice bath.

® At less than -30 °C FFPS are preserved
for one year.

® FFPS must contain a minimum of 0.7 I.
U. of VIl per ml in at least 90% of units
tested or 10 units per month
whichever is higher




STORAGE - PLATELETS

M Platelets are stored at 22°C + 2°C

I pH should not be lower than 6 at the
end of the storage period.

A Contlnuous entle agitation of
60-70 OSCI lla |ons/m|nute should be |
maintained throughout storage -
period using horizontal agita or or
rotor for 5 days, considering day of
collection asday zero.




STORAGE - PLATELETS...

® Swirling phenomenon must be checked before issuing ; there
should be no visible platelet aggregates

® Reddish tinge in platelets indicates RBC contamination. 1 % of
platelets prepared must be tested for bacterial contamination.

® Platelet concentrate should contain a minimum of 4.5 x 1070

latelets from 450 ml of blood and 3.5 x 1079 platelets from
50 ml of blood in at least 75% of units tested on storage.



CRYO-PRECIPITATE PREPARATION

e Plasma frozen at —80 °C within a day or two is preferred
for preparing this component.

e Platelet poor fresh frozen plasma free from RBCs is used.

e Cryobath should be filled with double distilled water. 4 °C
should be maintained in continuous circular motion.

e Frozen plasma bags are placed in cryobath. After thawing,
these are placed in centrifuge buckets, spinning at
specific rpm and time.




CRYO-PRECIPITATE PREPARATION...

X Plasma bag is placed on plasma expressor and plasma is
transferred to transfer bag, leaving approximately 15 to 25
ml as cryoprecipitate suspension in the original bag.

i one bag of cryoprecipitate contains on an average 80 to
120 units of factor VIl in 15 to 20 ml of plasma.




LEUCOCYTE DEPLETED RBC

Leucocyte filters most efficient —99.99% (4 log depletion)
Leucofiltration can be done

At the bedside

‘In the laboratory before issue

Leucocyte reduction using inline filters.




N -
7
f _

_ uﬁ_

APHERESIS



Thank you




