
Background

Cord Blood Platelet Gel (CBPG) constitutes a natural biomaterial
that can be applied in a great series of regenerative medicine
applications, including skin, cartilage, bone regeneration, wound
healing, etc. The beneficial properties of platelet gel are mostly
attributed to the increased release of growth factors, after the
activation or lysis of the platelets (PLTs). To date, CBPG was
produced from rejected Cord Blood Units (CBUs), weighted up
to 81 ml. However, rejected CBUs with volume below 81 ml,
cannot be used for the CBPG production (as a single unit), due to
the low PLT concentration.

Hypothesis

CBPG can be produced efficiently from cord blood units that do
not meet the acceptable criteria of Cord Blood Banks (CBBs) for
processing and cryostorage. It is estimated that over 80% of the
received cord blood units (CBUs) are characterized by low
number of total nucleated cells (TNCs < 120 x 107 cells) and
CD34 cells (< 4 x 107 cells), low volume (< 120 ml), viability (<
85 %), thus cannot be further processed. These discarded CBUs
could serve as a source for CBPG production under good
manufacturer practices (GMP) conditions. Furthermore, CBUs
contain the same amount of PLTs (150 – 400 x 103 PLTs / μl) as
the adult peripheral blood (APB) samples.

1. CBUs Collection

CBUs were collected, from full-term gestation (37-40 weeks),
after parental informed consent, in a collection bag contained
30ml of citrate-phosphate-dextrose (CPD) and immediately
distributed to Hellenic Cord Blood Bank (HCBB). The
collections were performed in accordance with the ethical
standards of the Greek National Ethical Committee and were
approved by our Institution’s ethical board.
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1. CBPG can efficiently be developed utilizing CBUs with volume greater than
82 ml.

2. Pooled low volume CBUs can produce CBPG with similar properties as the
large volume CBUs.

3. Proteomic analysis showed the presence of the same platelet growth factors in
all study groups.

4. Rejected CBUs can potentially be used for the production of CBPG.

5. CBPG storage bank can be established, where the CBPGs could be used
immediately upon demanding

Conclusion

2. CBPG Production

The CBUs (n=200) were distributed into four groups (n=40
each group) according to their initial net volume (including
the anticoagulant). Group A) <81 ml, group B) 82-110 ml,
group C) 111-148, and group D) involved CBUs that were
pooled according to their blood group at a final volume of
111-148 ml. Specifically, in group D, 2 compatible CBUs
were combined in order to produce 1 pooled CBU.

Then, the CBUs were centrifuged, at 210g for 15 minutes
(mins), at room temperature (RT) and the top plasma
fraction was collected and transferred in a secondary
processing bar. The plasma fraction centrifuged, at 2600g for
15 minutes, at RT and the supernatant platelet-poor plasma
(PPP) was collected, in excess of the final target volume of
the PRP.

The CBPG was obtained after the activation of PRP samples
with the addition of 10% calcium gluconate, in ratio 3:1 at
37o C.

3. Proteomic Analysis

The determination of growth factors in CBPG was
performed with proteomic analysis. For this purpose liquid
chromatography / multiple reaction monitoring (LC/ MRM)
analysis was applied.

4. Evaluation of CBPG

The time needed for the development of CBPG gel, after the
addition of 10% calcium gluconate, was determined. The
mean fibrin gel area was determined with the use of a digital
caliper (Mitutoyo, Radionics, Ltd, Dublin, Ireland). Finally,
the degradation time of fibrin gel was also estimated. The
estimation of fibrin gel stability time was performed at room
temperature (RT, 21-25o C) and 37o C. The fibrin gel
stability time corresponded to hours (h).

5. Statistical Analysis

Statistical analysis was performed using the GraphPad Prism
v6 (GraphPaD Software, San Diego, CA, USA).
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