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ABSTRACT

Introduction: The aim of this study is demonstrating the sterility of PRPBAG®, a multi-bag completely closed PRP preparation system
different than PRP kits in the market and determining preservability of the sterility of PRP produced with PRPBAG® up to 5 days
similar to other platelet products.

Methods: We recruited 60 participants for increased statistical significance. 150 mL of whole blood was collected in specially produced
PRPBAG®. A double-spin preparation method was used for the samples with a refrigerated centrifuge specially manufactured for
PRPBAG®. We started centrifugation within 1 h after collecting blood. In the 1% spin of the centrifugation, whole blood was centrifuged.
Erythrocytes precipitated in the first bag because of blood component density, and the supernatant plasma was transferred into the
second bag using a manual plasma extractor. The third bag was empty after the first spin. We used a hose-closing device to separate
the first bag, which contained erythrocytes, from the other bags. In the second spin of centrifugation, the plasma was centrifuged.

Results: PRP product with high-quality was collected in the second bag. We have considered the European guidelines for the
preparation, use, and quality assurance of blood components during the whole process. 1 cc of PRP was added into separate pediatric
blood culture bottles on days 0, 1, 2, 3, 4, and 5. These samples were sent to the microbiology laboratory and incubated for 5 days.
After this incubation period, the blood culture bottles that did not give positive signals were reported as sterile.

Conclusion: Currently, PRP is used immediately after preparation. Our study demonstrates that PRP prepared with a closed triple
blood bag system PRPBAG® may be used for 5 days if agitated at room temperature. There was not any bacterial growth in any sample

after 5 days.
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Introduction

Platelet-rich plasma (PRP) is an autologous blood fraction with increased
concentration of platelets and plasma growth factors above a certain
threshold (1-3). The most common PRP acquisition methods in the
market are kits. However, they differ significantly in terms of platelet
concentration because of unstandardized production processes, and
these are open methods where the plasma gets in contact with air (4).
Sterilization is the process of removing living and viable germs from
objects (5). Sterilization, especially of blood products, is important for
preventing secondary infections and transmission of diseases (6,7).
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PRPBAG® is a patented multi-bag PRP preparation system that uses
apheresis bag technology. Its oxygen-permeability prevents platelets
from hypoxia, which results in a high-quality PRP product. PRPBAG®
is a completely closed and sterile system. It can provide an increase of
as high as eightfold in the concentration of platelets compared to
plasma (8).

Thrombocytes are delicate blood cells that are typically stored at room
temperature for 5 days with gentle agitation (9,10).

The aim of this study is demonstrating the sterility of PRPBAG®, a multi-
bag completely closed PRP preparation system different than PRP kits
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in the market and determining preservability of the sterility of PRP
produced with PRPBAG® up to 5 days similar to other platelet products.

Methods

PRP was prepared using PRPBAG® and with the following the steps:150
mL of whole blood was drawn from the antecubital veins and collected
in specially produced PRPBAG®. A double-spin preparation method
was used for the samples with a refrigerated centrifuge specially
manufactured for PRPBAG® (Large Capacity Refrigerated Centrifuge,
Inovia Technology INO-FBC 5000). We started centrifugation within 1 h
after collecting blood. In the 1% spin of the centrifugation, whole blood
was centrifuged at 1600 (540 x g), 1800 (684 x g) and 2000 (845 x g
rpm for 10 min. Erythrocytes precipitated in the first bag because of
blood component density, and the supernatant plasma was transferred
into the second bag using a manual plasma extractor. The third bag was
empty after the first spin. We used a hose-closing device to separate the
first bag, which contained erythrocytes, from the other bags. The first
bag was destroyed afterwards, and the process was continued with the
remaining two bags. In the second spin of centrifugation, the remaining
two bags were placed on the centrifuge. Plasma was centrifuged at 3500
rpm (2587 x g) for 15 min promptly. PRP product with high-quality was
collected in the second bag. Supernatant plasma that is platelet-poor was
transferred into the third bag using a manual plasma extractor, resulting
in 10-18 mL of high-quality PRP in the second bag. We used hose-closing
device to separate and destroy the third bag with platelet-poor plasma.
We have considered the European guidelines for the preparation, use,
and quality assurance of blood components during the whole process.
The products used for acquiring PRP are medical devices authorized for
clinical use and trade by the responsible institution (PRPBAG) (7).

1 cc of PRP was added into separate pediatric blood culture bottles
(Becton-Dickinson, USA) on days 0, 1, 2, 3, 4, and 5. These samples
were sent to the microbiology laboratory and incubated for 5 days.
After this incubation period, the blood culture bottles that did not give
positive signals were reported as sterile. The bottles that gave positive
signals were planned to be gram-stained immediately and cultured.
For culturing, the samples were to be inoculated into four quadrants
of 5% sheep blood agar (BectonDickinson, ABD), Eosin-Methylene Blue
agar (BectonDickinson, ABD), and chocolate agar (BectonDickinson,
ABD) plates by the dilution method using sterile standard inoculating
loop. The agar plates were planned to be incubated in CO, incubator
aerobically at 35£2 °C for 24-48 hours. In the case of bacterial growth,
colonies were projected to be processed for further identification.
Bacterial strain typing was to be performed with a VITEK MS MALDI-
TOF (bioMérieux, USA) system and VITEK® 2 Compact (bioMérieux, Marcy
I'Etoile, Fransa) automatized in accordance with the recommendations
of the producer.

Our study was approved by the Bezmialem Vakif University Local Ethics
Committee (approval number: 5/27, date: 06.03.2019), and we acquired
individual informed consent from all participants.
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Statistical Analysis

Statistical analyses were planned to be performed with SPSS version 20.0
for Windows (SPSS Inc. Chicago, IL, USA). The number of volunteers to be
included in this study was calculated by the department of statistics as
40 with a 95% confidence level and 80% power. We determined the final
number of participants was 60.

Results

The minimum number of volunteers to be included in this study
required for 95% confidence level and 80% power was determined by
the statistics department as 40. However, we recruited 60 participants
for increased statistical significance. We took 6 samples of PRP from
each patient making 360 samples and added them into pediatric blood
culture bottles (Becton-Dickinson, USA). The samples were incubated
in BACTEC FX (Becton-Dickinson, USA) for 5 days. There was not any
bacterial proliferation in any of 360 samples. Therefore, the processes
planned for further bacterial identification as explained in methods
were not needed.

Discussion

As commonly known, most of the systems that produce PRP are open
tubes, and the product has to be used immediately. In this study, we
wanted to test the safety of closed triple bag systems in terms of bacterial
contamination and safety for 5 days, which is the standard usage time
of platelets. Therefore, we added 360 samples from 60 subjects into
pediatric blood culture bottles (Becton-Dickinson, USA). There was not
any bacterial proliferation in any sample. Therefore, there was no need
to conduct a statistical analyzes. These results agree with the findings of
blood banking and apheresis systems in terms of sterility and terms of
use (Hoots, 2001) (6).

Currently, PRP is used immediately after preparation. Our study
demonstrates that PRP prepared with a closed triple blood bag system
may be used for 5 days if agitated at room temperature. There was not
any bacterial growth in any sample after 5 days (Table 1).

PRP is a treatment option with few side effects and is considered almost
harmless. However, it has certain complications as any intervention
that include infection. Therefore, the sterility of PRP is important for
preventing infections (11). Dincer et al. (12) report a case of a 27-year-
old male soccer player who is treated with PRP injections for grade 2
rupture in the gastrocnemius muscle. He developed an ulcer on the leg
after being treated with PRP. This article demonstrates the importance
of using a method of obtaining PRP scientifically proven to be safe from
bacterial contamination.

Conclusion

The use of a standardized closed system, the long-term use of the
product, and the standardization of the amount of platelets in the
sample have brought a new dimension to the use of PRP, which will be
a scientific basis for further clinical studies.
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Table 1. Bacterial proliferation on the corresponding day

Patient number The patient name  Day 0* Day 1* Day 2* Day 3* Day 4* Day 5*
1 0.B. None None None None None None
2 E.i. None None None None None None
3 0.G. None None None None None None
4 AT. None None None None None None
5 N.B. None None None None None None
6 S.K. None None None None None None
7 SA. None None None None None None
8 S.F.P. None None None None None None
9 S.K. None None None None None None
10 0.S. None None None None None None
1 S.D. None None None None None None
12 I.E. None None None None None None
13 0.K. None None None None None None
14 i.S. None None None None None None
15 S.E. None None None None None None
16 O.P. None None None None None None
16 D.C. None None None None None None
18 c.U. None None None None None None
19 H.A. None None None None None None
20 Z.XK. None None None None None None
21 N.O. None None None None None None
22 C.G. None None None None None None
23 B.K. None None None None None None
24 F.G. None None None None None None
25 F.K. None None None None None None
26 SA. None None None None None None
27 K.D. None None None None None None
28 M.D. None None None None None None
29 M.A. None None None None None None
30 E.O. None None None None None None
31 Z.D. None None None None None None
32 N.B. None None None None None None
33 TP None None None None None None
34 EA. None None None None None None
35 us. None None None None None None
36 N.T. None None None None None None
37 D.S. None None None None None None
38 S.K. None None None None None None
39 S.V. None None None None None None
40 S.K. None None None None None None
41 O.FT. None None None None None None
42 A.0. None None None None None None
43 B.K. None None None None None None
44 E.O. None None None None None None
45 K.S. None None None None None None
46 AK. None None None None None None
47 B.P. None None None None None None
48 Y.T. None None None None None None
49 A.E. None None None None None None
50 S.G. None None None None None None
51 M.S. None None None None None None
52 S.S. None None None None None None
53 AV. None None None None None None
54 E.V. None None None None None None
55 S.P. None None None None None None
56 FS. None None None None None None
57 AK. None None None None None None
58 R.B. None None None None None None
59 c.0. None None None None None None
60 B.B. None None None None None None

*Bacterial proliferation on corresponding day

24



Acknowledgment

We are thankful to our Blood Bank technician Omer Giil and microbiology
laboratory technicians of Ufuk BAYRAM for their important contributions
for this study.

Ethics Committee Approval: Our study was approved by the Bezmialem
Vakif University Local Ethics Committee (approval number: 5/27, date:
06.03.2019).

Informed Consent: We acquired individual informed consent from all
participants.

Peer-review: Externally peer-reviewed.

Authorship Contributions: Surgical and Medical Practices - B.S., N.H.K ;
Concept - G.C., T.0.; Design - G.C., S.T.; Data Collection or Processing -
G.C., B.S., S.T.; Analysis or Interpretation - G.C., K.S.; Literature Search
-T.0., N.HK, KS., DAK; Writing - G.C., DAK.

Conflict of Interest: No conflict of interest was declared by the authors.

Financial Disclosure: The authors declared that this study received no
financial support.

References

1. Badran KW, Sand |P. Platelet-rich plasma for hair loss: review of methods and
results. Facial Plast Surg Clin North Am 2018; 26: 469-85.

2. Everts P, Onishi K, Jayaram P, Lana JF, Mautner K. Platelet-Rich Plasma: New
Performance Understandings and Therapeutic Considerations in 2020. Int |
Mol Sci 2020; 21: 7794.

10.

11.

12.

Cetin et al. Sterility of PRP Obtained with PRPBAG®

Marx RE. Platelet-rich plasma (PRP): what is PRP and what is not PRP? Implant
Dent 2001; 10: 225-8.

Dhurat R, Sukesh M. Principles and Methods of Preparation of Platelet-Rich
Plasma: A Review and Author's Perspective. | Cutan Aesthet Surg 2014; 7:
189-97.

Spicher G. Sterilization--the microbiology between claim and reality. Zentralbl
Hyg Umweltmed 1993; 194: 223-35.

Hoots WK. History of plasma-product safety. Transfus Med Rev 2001; 15(2
Suppl 1): 3-10.

Sakudo A, Yagyu Y, Onodera T. Disinfection and Sterilization Using
Plasma Technology: Fundamentals and Future Perspectives for Biological
Applications. Int ] Mol Sci 2019; 20: 5216.

Cetin G, Kyio NH, Turgut S, Ozkan T. Optimisation of Centrifugal Speed for
PRPBAG®: A Novel Multiple Bag System for Preparing Platelet-Rich Plasma.
BezmialemScience; 2021; 9: 351-5.

Hogman CF. Aspects of platelet storage. Transfus Sci 1994; 15: 351-5.

van der Meer PF, de Korte D. Platelet preservation: agitation and containers.
Transfus Apher Sci 2011; 44: 297-304.

Martinez-Martinez A, Ruiz-Santiago F, Garcia-Espinosa |. Platelet-rich plasma:
myth or reality? Radiologia (Engl Ed) 2018; 60: 465-75.

Dincer D, Tanacan E, Cakir Akay GA, Atac GK, Evrin T. Localized infection and
leg ulcer after platelet-rich plasma injection. Dermatol Ther 2020; 33: e13948.

25





