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The Biological PRP Standard (BPS): An Evidence-Based Framework for the 
Standardization of Platelet-Rich Plasma

Abstract

Background: Platelet-Rich Plasma (PRP) has become one of the most widely used autologous therapies in regenerative 
medicine, with applications spanning numerous medical specialties. Despite the exponential growth of scientific evidence, 
substantial variability persists in PRP preparation, biological characterization, clinical application, and reporting, limiting 
reproducibility and meaningful comparison among studies. More than fifteen years after the publication of one of the earliest 
standardized PRP protocols, the accumulated scientific evidence together with long-term clinical experience now allow the 
identification of the fundamental biological and technical principles that characterize an optimal PRP preparation. 

Objectives: To define the Biological PRP Standard (BPS), an evidence-based framework establishing the biological charac-
teristics of a standardized PRP product, the minimum technical requirements necessary for its preparation, and the essential 
clinical principles required for its reproducible application across regenerative medicine.

Materials and Methods: The Biological PRP Standard (BPS) was developed through critical appraisal of the available sci-
entific literature integrated with the long-term clinical validation of a previously published standardized PRP protocol. Rather 
than comparing proprietary preparation systems, the BPS defines the biological characteristics that every standardized PRP 
product should possess and the minimum technical requirements that every preparation system should fulfill to obtain these 
characteristics safely, reproducibly, and consistently.

Results: According to the Biological PRP Standard, a BPS-compliant PRP preparation is characterized by preservation of 
platelet integrity, approximately a two-fold increase in platelet concentration over baseline whole blood, effective elimination 
of erythrocytes, minimal leukocyte contamination whenever clinically appropriate, high plasma purity, and complete steril-
ity maintained throughout preparation and administration. Platelet activation is performed only when clinically indicated and 
should always be standardized and documented. To consistently obtain these biological characteristics, the preparation system 
should ensure fully closed sterile blood processing, reproducible blood component separation, minimal blood manipulation, 
procedural simplicity, documented clinical validation, regulatory compliance, and suitability for routine clinical practice. The 
BPS further standardizes patient selection, treatment protocols, outcome assessment, and scientific reporting.

Conclusion: The Biological PRP Standard (BPS) represents the natural evolution of standardized PRP therapy by integrating 
scientific evidence with long-term clinical validation into a unified biological, technical, and clinical framework. PRP should 
be defined by the biological quality of the final platelet concentrate rather than by the commercial identity of the preparation 
system. Adoption of the BPS may improve scientific reproducibility, facilitate meaningful comparison among studies, and 
contribute to the development of internationally accepted evidence-based standards for PRP therapy across all fields of regen-
erative medicine.
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The Biological PRP Standard (BPS) – Definition 
A BPS-compliant PRP preparation is an autologous platelet concentrate obtained through a standardized technical process and 
characterized by preserved platelet integrity, approximately two-fold platelet enrichment, effective erythrocyte elimination, 
minimal leukocyte contamination whenever clinically appropriate, high plasma purity, complete sterility, and standardized 
clinical application.

Introduction
Platelet-Rich Plasma (PRP) has emerged as one of the most ex-
tensively investigated autologous biologic therapies in regen-
erative medicine. Initially introduced for musculoskeletal dis-
orders and maxillofacial surgery, its clinical applications have 
progressively expanded to include dermatology, plastic surgery, 
wound healing, hair restoration, gynaecology, ophthalmology, 
dentistry, and aesthetic medicine [10-15]. This remarkable dif-
fusion has generated thousands of scientific publications and 
has firmly established PRP as a valuable therapeutic option 
across multiple medical specialties [16] Figure 1.

characteristics of the final platelet concentrate, not on the com-
mercial identity of the preparation system.

More than fifteen years have elapsed since one of the earliest 
standardized clinical PRP protocols for facial rejuvenation was 
published, introducing a reproducible preparation and treat-
ment methodology that has subsequently been applied and re-
fined through extensive clinical practice [1]. During this period, 
scientific knowledge regarding platelet biology, regenerative 
mechanisms, preparation techniques, and clinical applications 
has expanded considerably. This accumulated evidence now 
provides the opportunity to identify the fundamental biologi-
cal and technical principles that explain the long-term validity 
of standardized PRP protocols and to translate these principles 
into a broader conceptual framework applicable beyond any 
single clinical indication.

The present paper introduces the Biological PRP Standard 
(BPS), an evidence-based framework designed to define the es-
sential biological characteristics of a standardized PRP product 
together with the minimum technical and clinical requirements 
necessary to obtain and apply it reproducibly [6-10]. The BPS 
is not intended to introduce a new preparation protocol or to 
compare proprietary commercial systems. Instead, it repre-
sents the evolution of standardized PRP therapy by integrating 
current scientific evidence with long-term clinical validation 
into a unified biological, technical, and clinical model that may 
facilitate reproducibility, improve scientific reporting, and sup-
port the development of internationally accepted standards for 
regenerative medicine. The Biological PRP Standard (BPS) 
shifts the focus from how PRP is prepared to what PRP should 
biologically be.

Objectives
The objectives of this position paper are:
1.	 To define the Biological PRP Standard (BPS) as an 
evidence-based framework for the biological, technical, and 
clinical standardization of platelet-rich plasma across regen-
erative medicine. 
2.	 To identify the essential biological characteristics of 
a BPS-compliant PRP preparation, including preservation of 
platelet integrity, biologically appropriate platelet enrichment, 
effective elimination of erythrocytes, minimal leukocyte con-
tamination whenever clinically indicated, high plasma purity, 
complete sterility, and standardized reporting of platelet acti-
vation when performed [9]. 
3.	 To establish the minimum technical requirements that 
any PRP preparation system should fulfil to consistently ob-
tain a safe, reproducible, and biologically standardized platelet 
concentrate, independently of the proprietary commercial de-
vice employed [4,5]. 
4.	 To define the essential clinical principles for standard-
ized patient selection, treatment protocols, outcome assess-
ment, follow-up, and scientific reporting, thereby improving 
reproducibility and comparability among clinical studies [3]. 
5.	 To demonstrate how current scientific evidence and 
long-term clinical validation support the evolution of previous-

Figure 1: same biological product, different final indications.

Despite this rapid scientific and clinical development, PRP 
remains characterized by an extraordinary degree of hetero-
geneity. Considerable variations exist in blood collection, an-
ticoagulants, centrifugation protocols, platelet concentration, 
leukocyte and erythrocyte content, activation methods, injec-
tion timing, treatment schedules, and outcome reporting. As a 
consequence, studies investigating ostensibly the same biolog-
ical therapy often evaluate substantially different products [6], 
making direct comparison difficult and limiting the reproduc-
ibility of clinical evidence [2-5].

Over the past decade, several classification systems, consensus 
statements, and reporting recommendations have attempted to 
improve the characterization of PRP preparations [2-5]. These 
initiatives have represented an important step toward standard-
ization by emphasizing platelet concentration, leukocyte con-
tent, activation strategies, and reporting quality. Nevertheless, 
a universally accepted biological definition of an optimal PRP 
preparation has not yet been established, and the absence of 
shared technical and clinical standards continues to represent 
one of the principal limitations of PRP research.

An additional source of confusion arises from the widespread 
tendency to classify PRP according to the commercial prepara-
tion system employed rather than according to the biological 
characteristics of the final platelet concentrate. Commercial 
devices undoubtedly play an essential role in obtaining repro-
ducible PRP preparations and should guarantee safety, sterility, 
procedural reproducibility, and preservation of platelet integ-
rity [4]. However, they represent the means by which PRP is 
obtained rather than the therapeutic product itself [8]. From 
a biological perspective, tissue regeneration depends on the 
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ly standardized PRP protocols into the Biological PRP Stan-
dard (BPS), providing a unified framework applicable across 
different medical specialties.

Materials and Methods
Development of the Biological PRP Standard (BPS):
The Biological PRP Standard (BPS) was developed through an 
integrative analysis of the available scientific literature com-
bined with the critical appraisal of long-term clinical experi-
ence using a standardized PRP protocol previously described 
by the authors. The objective was not to introduce a new prepa-
ration technique, but to identify the biological, technical, and 
clinical principles that have consistently demonstrated scien-
tific validity and practical reproducibility across different ap-
plications of regenerative medicine.

A comprehensive review of the contemporary literature was 
performed, with particular attention to publications address-
ing platelet biology, platelet concentration, platelet integrity, 
leukocyte and erythrocyte content, platelet activation, prepara-
tion systems, reporting standards, and clinical applications of 
PRP. Consensus statements, systematic reviews, methodologi-
cal studies, and high-quality clinical evidence were preferen-
tially considered to identify areas of agreement and persistent 
sources of variability [3-9].

Rather than comparing proprietary commercial preparation 
systems, the analysis focused on the biological characteristics 
of the final platelet concentrate and on the procedural variables 
that most directly influence its quality, safety, and reproduc-
ibility. Commercial preparation systems were evaluated only 
according to their ability to satisfy predefined technical re-
quirements necessary for standardized PRP preparation, inde-
pendently of their commercial identity.

Based on the integration of current evidence and extensive 
clinical experience, the Biological PRP Standard was struc-
tured into three complementary domains Figure 2:
1. Biological Standardization, defining the essential biological 
characteristics of a BPS-compliant platelet concentrate.
2. Technical Standardization, defining the minimum technical 
requirements that preparation systems should satisfy to consis-
tently obtain a biologically standardized PRP product.
3. Clinical Standardization, defining recommendations for pa-
tient selection, preparation protocols, platelet activation when 
clinically indicated, treatment scheduling, outcome assess-
ment, follow-up, and scientific reporting [2].

The proposed framework was developed according to the prin-
ciple that PRP should be characterized primarily by the bio-

Figure 2: Biological PRP Standard is defined by Biological, 
Technical and clinical standardization.

logical quality of the final platelet concentrate rather than by 
the proprietary preparation system employed. Accordingly, the 
Biological PRP Standard establishes objective biological and 
technical criteria intended to improve reproducibility, facilitate 
comparison among clinical studies, and promote the harmoni-
zation of PRP protocols across different medical specialties.

Definition of a BPS-Compliant PRP:
Within the Biological PRP Standard, a BPS-compliant PRP is 
defined as an autologous platelet concentrate obtained through 
a standardized technical process and characterized by:
•	 preservation of platelet integrity; 
•	 approximately two-fold platelet enrichment over 
baseline whole blood; 
•	 effective elimination of erythrocytes; 
•	 minimal leukocyte contamination whenever clinically 
appropriate; 
•	 high plasma purity; 
•	 complete sterility maintained throughout preparation 
and administration. 

Platelet activation is performed only when clinically indicated 
and should be standardized and reported whenever applied.
All kits on the market cannot improve platelets or change 
platelets biology Figure 3.

Figure 3: a BPS-compliant PRP must have these characteris-
tics and cannot change platelets.

Standardized PRP Preparation Protocol:
A standardized platelet-rich plasma (PRP) preparation protocol 
was adopted as the reference procedure for the development of 
the Biological PRP Standard (BPS). The protocol was designed 
to minimize operator-dependent variability while ensuring bio-
logical consistency, procedural reproducibility, and complete 
sterility throughout the entire preparation process [1].

For each treatment session, 16 mL of peripheral venous blood 
were collected into two sterile 8-mL vacuum tubes equipped 
with a separator specifically designed for blood-component 
separation. Blood collection, centrifugation, and recovery of 
the platelet concentrate were performed within a fully closed 
sterile system, minimizing blood manipulation and preventing 
exposure of the sample to the external environment.

Blood samples were centrifuged at 3,500 rpm for 5 minutes, 
allowing reproducible separation of plasma from the cellular 
components. Following centrifugation, the platelet-poor plas-
ma (PPP) fraction was carefully removed, while the platelet-
rich plasma (PRP) layer immediately above the separator was 
collected from both tubes, yielding approximately 4 mL of pu-
rified PRP.

This preparation protocol obtains a platelet concentrate char-
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acterized by preserved platelet integrity, a two-fold increase 
in platelet concentration compared with baseline whole blood, 
effective elimination of erythrocytes, minimal leukocyte con-
tamination whenever clinically appropriate, high plasma pu-
rity, and complete sterility. Within the Biological PRP Standard 
(BPS), these characteristics define the biological quality of the 
therapeutic product and represent the optimal balance between 
platelet functionality, biological efficacy, procedural reproduc-
ibility, and clinical safety.

When clinically indicated, PRP was activated [9] using calcium 
chloride (0.1 mL per 0.9 mL of PRP). Following gentle mixing, 
the activated preparation is administered within approximately 
7 minutes after activation to ensure reproducible platelet de-
granulation and growth factor release. Based on the authors' 
current clinical experience, however, exogenous platelet acti-
vation is required only in selected clinical indications and is 
therefore performed infrequently, as physiological activation 
following tissue administration is considered sufficient for the 
majority of regenerative applications.

The preparation protocol was intentionally designed to be in-
dependent of the subsequent therapeutic indication. Although 
the route of administration, treatment schedule, delivery tech-
nique, and target tissue may vary according to the medical spe-
cialty and clinical indication [16], the biological characteris-
tics of the platelet concentrate should remain unchanged. The 
therapeutic product is therefore represented by the biologically 
standardized platelet concentrate, whereas its clinical admin-
istration should be adapted to the specific indication without 
modifying its biological quality.

Following completion of the standardized preparation proto-
col, its biological and technical principles were critically reas-
sessed in light of contemporary evidence regarding platelet bi-
ology, platelet concentration, platelet integrity, plasma purity, 
leukocyte and erythrocyte content, platelet activation, prepa-
ration technologies, sterility, reproducibility, and scientific re-
porting. The concepts consistently supported by the contem-
porary scientific literature and reinforced by more than fifteen 
years of clinical experience were integrated into the Biological 
PRP Standard (BPS) proposed in the present manuscript.

The Biological PRP Standard shifts the focus from the prepara-
tion system to the biological quality of the final platelet con-
centrate. The preparation device is the instrument; the platelet 
concentrate is the therapeutic product. Accordingly, the ob-
jective of the BPS is not to standardize commercial prepara-
tion systems, but to define the biological characteristics that 
every clinically effective PRP preparation should consistent-
ly achieve. Any preparation system capable of reproducibly 
generating a platelet concentrate fulfilling the biological and 
technical requirements defined by the BPS should therefore be 
considered BPS-compliant, independently of its commercial 
identity.

Discussion
The widespread clinical adoption of platelet-rich plasma has 
been accompanied by remarkable heterogeneity in preparation 
methods, product composition, and reporting criteria [17]. Al-
though thousands of studies have demonstrated the therapeutic 
potential of PRP across numerous medical specialties, the lack 
of a universally accepted biological standard continues to rep-
resent one of the principal limitations for scientific comparison 

and clinical reproducibility. Preparations described under the 
same name frequently differ substantially in platelet concentra-
tion, cellular composition, plasma purity, activation protocols, 
and technical processing, making direct comparison between 
studies extremely difficult [17].

The present work addresses this limitation by shifting the focus 
from how PRP is prepared to what PRP should biologically 
be. Rather than classifying PRP according to the commercial 
preparation system employed, the Biological PRP Standard 
(BPS) defines the biological characteristics that a clinically 
effective platelet concentrate should consistently achieve. In 
this framework, the preparation device is considered the instru-
ment, whereas the platelet concentrate represents the therapeu-
tic product.

The standardized preparation protocol described in this manu-
script embodies these principles. Over more than fifteen years 
of clinical application, its biological and technical concepts 
have remained consistent while being progressively reinforced 
by advances in platelet biology and regenerative medicine. The 
protocol emphasizes preservation of platelet integrity, a two-
fold increase in platelet concentration, effective elimination 
of erythrocytes, minimal leukocyte contamination whenever 
clinically appropriate, high plasma purity, complete sterility, 
and standardized activation only when clinically indicated [1]. 
These characteristics constitute the biological foundation of 
the Biological PRP Standard.

The BPS does not promote or compare proprietary preparation 
systems. Instead, it establishes objective biological and techni-
cal quality criteria that any preparation system should consis-
tently satisfy. Consequently, different commercial devices may 
all be considered BPS-compliant, provided that they reproduc-
ibly generate a platelet concentrate fulfilling the biological re-
quirements defined by the standard. This approach shifts the 
scientific discussion from commercial technologies to measur-
able biological quality.

The proposed framework is intentionally independent of the 
subsequent therapeutic indication. Whether PRP is used in 
orthopaedics, sports medicine, dermatology, plastic surgery, 
wound healing, oral surgery, hair restoration, aesthetic medi-
cine, or other fields of regenerative medicine, the biological 
quality of the platelet concentrate should remain constant. 
Only the method of administration should be adapted accord-
ing to the target tissue, pathology, and clinical objective.

Standardization should therefore extend beyond the prepara-
tion procedure itself. Future clinical studies should routinely 
characterize the biological properties of the final platelet con-
centrate and report them using standardized criteria. Defining 
PRP according to reproducible biological characteristics rather 
than proprietary preparation methods may substantially im-
prove study comparability, facilitate meta-analyses, strengthen 
evidence-based recommendations, and accelerate the interna-
tional harmonization of regenerative therapies.

The Biological PRP Standard (BPS) should therefore be re-
garded as the natural evolution of standardized PRP therapy. 
Rather than introducing a new preparation protocol, it provides 
a universal biological, technical, and clinical framework ca-
pable of explaining, supporting, and harmonizing standardized 
PRP protocols across different medical specialties. The ulti-
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mate objective is not the standardization of commercial prepa-
ration systems, but the standardization of the biological quality 
of the therapeutic product itself.

Conclusion
The Biological PRP Standard (BPS) provides an evidence-
based framework for the biological, technical, and clinical 
standardization of platelet-rich plasma. Developed from a 
standardized preparation protocol and supported by more than 
fifteen years of clinical experience together with the current 
understanding of platelet biology [1], the BPS identifies the 
essential characteristics that define a high-quality platelet con-
centrate intended for regenerative medicine.

The proposed standard is based on preservation of platelet in-
tegrity, a two-fold increase in platelet concentration, effective 
elimination of erythrocytes, minimal leukocyte contamination 
whenever clinically appropriate, high plasma purity, complete 
sterility, and standardized platelet activation only when clini-
cally indicated. Together, these characteristics define the bio-
logical quality of the therapeutic product and provide a repro-
ducible reference for PRP preparation.

Preparation systems play a fundamental role in achieving these 
objectives and should therefore be approved, scientifically val-
idated, safe, and capable of producing a reproducible platelet 
concentrate within a fully closed sterile system. However, no 
preparation device can improve the intrinsic biological proper-
ties of a patient's platelets. Its role is to preserve their integrity, 
viability, purity, and regenerative potential while avoiding cel-
lular damage or contamination during processing.

The BPS therefore shifts the focus from the commercial prepa-
ration system to the biological quality of the final platelet con-
centrate. Different preparation systems may be used, provided 
that they consistently generate a platelet concentrate fulfilling 
the biological and technical requirements defined by the stan-
dard.

The adoption of the Biological PRP Standard may provide 
physicians worldwide with a common scientific reference for 
PRP preparation. By using validated and safe preparation sys-
tems capable of preserving platelet quality, and by applying 
PRP for evidence-based clinical indications, clinicians can be 
confident that they are administering a biologically standard-
ized therapeutic product with reproducible characteristics and 
predictable biological quality.

Ultimately, the Biological PRP Standard is intended to estab-
lish a common international language for PRP preparation 
and reporting, improving comparability among clinical stud-
ies, strengthening evidence-based regenerative medicine, and 
facilitating the development of universally accepted standards 
that place the biological quality of the platelet concentrate at 
the center of PRP therapy.
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