
 
 

University of Birmingham

Characteristics of L-PRP preparations for treating
achilles tendon rupture within the PATH-2 study
Harrison, Paul; Didembourg, Marie; Wood, Alexander; Devi, Amarpreet; Dinsdale, Rob;
Hazeldine, Jon; Alsousou, Joseph; Keene, David; Hulley, Philippa; Wagland, Susan; Parsons,
Scott; Thompson, Jacqueline; Byrne, Christopher; Schlussel, Michael Maia; O'Connor,
Heather; Dutton, Susan; Lamb, Sarah; Willett, Keith
DOI:
10.1080/09537104.2020.1849604

License:
Creative Commons: Attribution-NonCommercial (CC BY-NC)

Document Version
Peer reviewed version

Citation for published version (Harvard):
Harrison, P, Didembourg, M, Wood, A, Devi, A, Dinsdale, R, Hazeldine, J, Alsousou, J, Keene, D, Hulley, P,
Wagland, S, Parsons, S, Thompson, J, Byrne, C, Schlussel, MM, O'Connor, H, Dutton, S, Lamb, S & Willett, K
2020, 'Characteristics of L-PRP preparations for treating achilles tendon rupture within the PATH-2 study',
Platelets, vol. 32, no. 2, pp. 273-279. https://doi.org/10.1080/09537104.2020.1849604

Link to publication on Research at Birmingham portal

Publisher Rights Statement:
This is an Accepted Manuscript version of the following article, accepted for publication in Platelets. Paul Harrison, Marie Didembourg,
Alexander Wood, Amarpreet Devi, Robert Dinsdale, Jon Hazeldine, Joseph Alsousou, David J Keene, Philippa Hulley, Susan Wagland,
Scott Parsons, Jacqueline Thompson, Christopher Byrne, Michael Maia Schlüssel, Heather O’Connor, Susan J Dutton, Sarah E Lamb &
Keith Willett (2020) Characteristics of L-PRP preparations for treating Achilles tendon rupture within the PATH-2 study, Platelets, DOI:
10.1080/09537104.2020.1849604. It is deposited under the terms of the Creative Commons Attribution-NonCommercial License
(http://creativecommons.org/licenses/by-nc/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium,
provided the original work is properly cited.

General rights
Unless a licence is specified above, all rights (including copyright and moral rights) in this document are retained by the authors and/or the
copyright holders. The express permission of the copyright holder must be obtained for any use of this material other than for purposes
permitted by law.

•Users may freely distribute the URL that is used to identify this publication.
•Users may download and/or print one copy of the publication from the University of Birmingham research portal for the purpose of private
study or non-commercial research.
•User may use extracts from the document in line with the concept of ‘fair dealing’ under the Copyright, Designs and Patents Act 1988 (?)
•Users may not further distribute the material nor use it for the purposes of commercial gain.

Where a licence is displayed above, please note the terms and conditions of the licence govern your use of this document.

When citing, please reference the published version.
Take down policy
While the University of Birmingham exercises care and attention in making items available there are rare occasions when an item has been
uploaded in error or has been deemed to be commercially or otherwise sensitive.

If you believe that this is the case for this document, please contact UBIRA@lists.bham.ac.uk providing details and we will remove access to
the work immediately and investigate.

Download date: 10. Apr. 2024

https://doi.org/10.1080/09537104.2020.1849604
https://doi.org/10.1080/09537104.2020.1849604
https://birmingham.elsevierpure.com/en/publications/dfeff566-ccdb-440a-938c-d730f64c73e7


1 
 

Characteristics of L-PRP preparations for treating Achilles Tendon Rupture 

within the PATH-2 study 

 

Paul Harrison,1 Marie Didembourg,1 Alexander Wood,1 Amarpreet Devi,1 Robert Dinsdale,1 Jon 

Hazeldine,1 Joseph Alsousou,2 David J Keene,2 Philippa Hulley,3 Susan Wagland,2 Scott Parsons,3 

Jacqueline Thompson,2 Christopher Byrne,4 Michael Maia Schlüssel,5 Heather O’Connor,6 Susan 

J Dutton,6 Sarah E Lamb,2,7 and Keith Willett2 on behalf of the PATH-2 study group. 

 

 

1Institute of Inflammation and Ageing, College of Medical and Dental Sciences, University of 

Birmingham Medical School, Birmingham, UK. 2Kadoorie Centre for Critical Care Research, John 

Radcliffe Hospital, Nuffield Department of Orthopaedics, Rheumatology and Musculoskeletal 

Sciences, University of Oxford, Oxford, UK. 3Botnar Research Centre, Nuffield Department of 

Orthopaedics, Rheumatology and Musculoskeletal Sciences, University of Oxford, Oxford, UK. 4Sport 

and Health Sciences, College of Life and Environmental Sciences, University of Exeter, UK. 5The 

EQUATOR Network, UK Centre, Oxford, UK. 6Oxford Clinical Trials Research Unit, Centre for 

Statistics in Medicine, Nuffield Departments of Orthopaedics, Rheumatology and Musculoskeletal 

Sciences, University of Oxford, Oxford. UK. 7Warwick Clinical Trials Unit, University of Warwick, 

UK. 

 

Corresponding Author – p.harrison.1@bham.ac.uk 

 

Keywords: platelet rich plasma, Achilles, tendon, rupture 

 

 

 

 

 



2 
 

Abstract 

Platelet-rich plasma (PRP) is an autologous preparation that has been claimed to improve 

healing and mechanobiological properties of tendons both in vitro and in vivo. In this sub-study 

from the PATH-2 (PRP in Achilles Tendon Healing-2) trial, we report the cellular and growth 

factor content and quality of the Leukocyte-rich PRP (L-PRP) (N = 103) prepared using a 

standardised commercial preparation method across 19 different UK centres. Baseline whole 

blood cell counts (red cells, leukocyte and platelets) demonstrated that the two groups were 

well matched. L-PRP analysis gave a mean platelet count of 852.6 x 109/L (SD 438.96), a mean 

leukocyte cell count of 15.13 x 109/L (SD 10.28) and a mean red blood cell count of 0.91 x 

1012/L (SD 1.49). The activation status of the L-PRP gave either low or high expression levels 

of the degranulation marker CD62p before and after ex-vivo platelet activation respectively. 

TGF-β, VEGF, PDGF, IGF and FGFb mean concentrations were 131.92 ng/ml, 0.98 ng/ml, 

55.34 ng/ml, 78.2 ng/ml and 111.0 pg/ml respectively with expected correlations with both 

platelet and leukocyte counts. While PATH-2 results demonstrated that there was no evidence 

L-PRP is effective for improving clinical outcomes at 24 weeks after Achilles tendon rupture, 

our findings support that the majority of L-PRP properties were within the method specification 

and performance. 
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Introduction 

Platelet-Rich Plasma (PRP), an autologous derivative of whole blood that contains a supra-

physiological concentration of platelets, has gained increasing attention in both the scientific 

literature and the wider media for its potential application as a regenerative adjunct therapy [1-

5]. Autologous platelet preparations are therefore increasingly being used in many areas of 

regenerative medicine [6]. Despite recent efforts to improve standardisation, there are few 

properly conducted randomised clinical trials and the preparation, content and definitions of 

many platelet preparations are generally poorly defined or controlled for [7]. To further 

complicate this field the many commercial devices available for preparing sterile preparations 

of autologous PRP for potential use in regenerative medicine employ different production 

methods [3, 4, 8]. The resulting PRP products not only exhibit varying concentrations and 

purity of platelets within plasma but may sometimes also contain leukocytes and erythrocytes 

[9]. PRP may also be activated prior to clinical use and some products can therefore contain 

fibrin [10, 11].  Thus the lack of standardization and known heterogeneity of PRP preparations 

not only results in variations in cellular and growth factor content but will have potential impact 

on clinical outcomes. Measuring the cellular and bioactive factor content is therefore essential 

to understand the variables associated with the potential biological activity and efficacy of PRP. 

A number of classification systems of PRP preparations have not only improved 

standardization but have also significantly helped in the  comparisons of the impact of cellular 

and growth factor contents on clinical outcomes [7, 12-17].   The Achilles tendon is the most 

commonly injured tendon in the human body, accounting for 20% of all tendon ruptures with 

an incidence of 11,000 per year in the UK [18, 19]. Therefore, novel therapies involving 

biological adjuncts including PRP are now being explored in an attempt to diminish the degree 

and duration of morbidity [20]. Although our pilot study (PATH-1, platelets in Achilles tendon 

healing) implied efficacy of a leukocyte-rich PRP (L-PRP) preparation, the study was 

underpowered, and too small to determine whether any PRP preparation variables were 

associated with efficacy of ATR healing [21]. The PATH-2 study randomised 230 participants 

to receive a single injection of either autologous L-PRP (N = 114) or placebo in the form of a 

dry needle injection (N = 116) [22]. As 103 of the 114 participants received L-PRP this also 

provided an opportunity to study the variation within cellular and bioactive components within 

the PRP and to determine the performance of a single device (Magellan device, Arteriocyte 
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Medical Systems) to prepare an autologous sterile product for ATR healing across 19 study 

centres [23]. In this study, we report the cellular content (platelet, leukocyte and red cell 

counts), platelet quality and growth factor content of the L-PRP preparations prepared within 

all PATH-2 study sites. Few trials using PRP have reported platelet activation status or quality. 

It is important to demonstrate that PRP preparations are not activated prior to their 

injection/activation into the patient, as with activation they could degranulate and lose 

significant amounts of growth factors and biological activity. Together this provides a 

comprehensive study on the performance of a standardised preparation method and L-PRP 

device in pragmatic acute clinical settings within a multi-centre clinical trial.   
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Materials and Methods 

PATH-2 Study 

PATH-2 was a multi-centre, parallel-group, participant and outcome assessor blinded 

randomised controlled trial comparing PRP to a placebo (imitation) injection[22]. The study 

was approved by the National Research Ethics Service Oxfordshire Committee A (reference 

14/SC/1333) and overseen by an independent trial steering committee and data monitoring and 

ethics committee Participants were recruited in emergency department or at fracture clinic than 

allocated to treatments groups via a web based computer randomization system.  

Blood and PRP samples 

Venous blood (~5 ml) was taken from all trial participants and anticoagulated within EDTA 

vacutainers (Becton Dickinson, Plymouth, UK). For participants in the PRP group an additional 

50 ml of venous blood was drawn into a 60 ml syringe that contained 8 ml anticoagulant. The 

blood was drawn slowly to avoid platelet agitation and early activation. A 60 ml syringe was 

fitted into the study specific centrifuge provided to all sites (MAG-200 MAGELLAN 

Autologous Platelet Separator, Arteriocyte Medical Systems). A sterile, disposable PRP kit 

(MDK 300/MDK 300-1 Platelet separation chamber, Arteriocyte Medical Systems) was placed 

in the centrifuge that was set to produce 8 ml of sterile PRP, which was automatically fed into 

a 10 ml syringe. 4 ml was used for injection into the Achilles tendon and the remaining 4 ml 

divided into 4 x 1 ml aliquots. All trial centres were trained how to use the device to prepare 

PRP and the samples for analysis before the trial commenced. One aliquot was used for cell 

counting and one aliquot was immediately frozen at -70°C for storage until the end of the trial 

for batch measurement of growth factor levels (see below). The two remaining 1 ml PRP 

aliquots were added to two vials (Platelet Solutions Ltd, Nottingham, UK) containing either 

saline alone to provide an unstimulated baseline or a combination of adenosine diphosphate 

and U46619 strong stimulation to fully activate/degranulate the platelets [24]. After 5 minutes, 

both samples were immediately fixed using 1 ml PAMFix reagent (Platelet Solutions Ltd, 

Nottingham, UK). The whole blood, unfixed PRP and fixed PRP aliquots were held at room 
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temperature until transported by courier to the Institute of Inflammation and Ageing at the 

University of Birmingham and processed as soon as possible after arrival.   

 

 

 

Cell Counting 

Whole blood and unfixed PRP cell counts were performed by using the Sysmex XN-1000 

haematology analyser (Sysmex UK, Milton Keynes, UK). The analyser utilises three primary 

analysis principles; fluorescence flow cytometry, direct current (DC) detection with 

hydrodynamic focussing and SLS haemoglobin detection [25]. The WNR (white cell 

nucleated) channel evaluates white blood cell (WBC) count, basophils and nucleated red blood 

cells (RBC). An impedance RBC count is also reported. The WDF (white cell differential) 

channel also provides a differential count of the neutrophils, lymphocytes, eosinophils, 

monocytes and immature granulocytes (IG). The platelet fluorescence (PLT-F) channel is a 

specialised fluorescence-optical analysis exclusively for platelets. The PLT-F parameter 

utilises traditional fluorescence flow cytometry in which platelets are stained with oxazine; an 

RNA binding dye which eliminates any interference mediated by cellular debris. A 

measurement of platelet production (Immature Platelet Fraction) is also in this channel. The 

analyser thus reports three platelet counts: platelet impedance (PLT-I), platelet optical (PLT-

O) and PLT-F counts, mean platelet volume (MPV) and the immature platelet fraction (IPF). 

Quality control material (XN check, Sysmex UK, Milton Keynes, UK) was tested on a daily 

basis to ensure instrument performance throughout the study. The instrument was also enrolled 

into a national external quality assurance scheme (UKNEQAS, Watford, UK) and maintained 

on a service contract (Sysmex UK).  

Measurement of Platelet Quality 

Tubes containing either fixed resting or fully activated platelets respectively were analysed for 

the expression of a platelet specific degranulation/activation marker P-Selectin (CD62p) by 

flow cytometry as a measure of platelet quality. After gentle mixing 5 l of the fixed PRP was 

incubated with 5 l of test antibody (CD62p-FITC, Beckman Coulter, High Wycombe, Bucks) 

or its corresponding isotype control (IgG-FITC, Beckman Coulter) with 40 l of 0.2 m filtered 

Phosphate Buffered Saline (pH 7.4) for 20 minutes at room temperature. The samples were 

then further diluted by addition of 4 ml of PBS. The platelets were then analysed by flow 
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cytometry (Accuri Flow cytometer, Becton Dickinson, Oxford, UK). Platelets were identified 

according to their characteristic size and granularity (using log forward scatter (FS) and log 

side scatter (SS)) with a FS threshold of 25,000 to eliminate noise/debris. An amorphous gate 

was placed around the platelet population and a total of 10,000 events collected. Analysis 

regions were set using the isotype control so that 0.5% of the platelet population were positive.  

CD62p positivity was then measured and both percentage expression and median fluorescent 

intensity (MFI) of all platelet events were recorded. The assay was validated prior to the trial 

by measuring both resting and activated platelet CD62p levels in normal control PRP volunteer 

samples prepared, processed and shipped under identical conditions. 

 

Measurement of Growth Factor levels within PRP 

At the end of patient recruitment, all frozen aliquots of PRP were shipped to Birmingham for 

analysis of growth factor levels. For analysis, samples were thawed at 37°C for 10 minutes. 

1/40th volume of 20% Triton-X-100 was then added to ensure full cell lysis prior to a further 

incubation at 37°C for 10 minutes [26]. Samples were mixed and centrifuged at 1,500 g for 10 

minutes at room temperature to remove insoluble debris. Supernatants were then removed and 

assayed for 5 different growth factors TGF-1, FGFb, VEGF, IGF-1 and PDGF-AB using 

commercial ELISA kits (Biotechne, Abingdon, Oxford, UK). Optimal sample dilutions for 

each growth factor were pre-determined by assaying L-PRP samples prepared from normal 

volunteers using an identical method of preparation. Diluted samples, blanks and standards 

were pipetted in duplicate into 96 well plates coated with capture antibodies and incubated as 

instructed within each growth factor ELISA kit. Plates were washed four times with the 

washing buffers and the peroxidase conjugated secondary antibodies provided within each kit, 

and added to each well and incubated as instructed. Plates were then washed four times with 

washing buffer before addition of substrate solution to each well. The plates were then 

incubated for 20-30 minutes at room temperature in the dark before addition of the stop 

solution. The optical density of each well was measured immediately using a microplate reader 

with readings performed at 450 nm. A further reading was performed at 540 nm and the values 

subtracted from the readings at 450 nm to correct for optical imperfections in the plate. 

Duplicate readings were averaged for each standard, control and sample, and the zero standard 

optical density subtracted. Standard curves were generated by plotting the mean absorbance 

for each standard on the y-axis against the concentration on the x-axis and the best-fit line 



8 
 

generated by regression analysis. Unknown sample values were read off the regression line and 

final concentrations determined by multiplying the dilution factors used in each assay. The 

concentration for each growth factor/ml of lysate was reported. 

 

 

 

Statistical Analysis 

All sub-study participants were included in descriptive analyses. Normally distributed data 

were summarised as means and standard deviations, and categorical variables as frequency and 

percentages. Details of the clinical trial statistical analysis are provided in the main study paper. 

[27].. A p-value of less than 0.05 was considered indicative of a statistically significant 

difference in all analyses. Analyses were conducted using Stata v15.0 (StataCorp, College 

Station, TX). 
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Results 

PATH-2 Trial 

230 participants were recruited between July 2015 and September 2017 according to the trial 

design[22].  114 were randomised to receive a single autologous PRP injection with 103 (90% 

of target) receiving this treatment. 116 were allocated to, and received, placebo. For full details 

of  the trial primary and secondary outcomes refer to the main study paper  and monograph[27, 

28]. 

Cell Counts within whole blood and PRP 

Table 1 summarises all of the cell count and growth factor measurements within the L-PRP 

preparations in the PATH-2 trial. A comparison of the whole blood counts in the PRP test and 

placebo injection control groups is shown in Figure 1. There were no significant differences 

between RBC, platelet (PLT-F) count and WBC counts between each group.  Figure 2 

illustrates the blood cell counts within the L-PRP preparations showing the variation in PLT-

F, RBC and WBC counts. The mean platelet count (PLT-F) was 852.55 x 109/L (SD 438.96) 

but with a wide range from 6 to 2903 x 109/L. A small number of L-PRP platelet counts (N = 

4) were lower than original whole blood counts due to unforeseen centrifuge device problems. 

As all the preparations were sent and measured in a central laboratory there was a time delay 

of the reporting of all blood and L-PRP cell counts during the trial. The 4 preparations with 

sub-optimal characteristics were therefore still used in the trial as cell counts were not 

immediately available. However, the trial was temporarily suspended after these products had 

been identified from their cell counts. After servicing performed by the manufacturer, the 

instruments were subsequently shown to be able to produce L-PRP before the trial re-started. 

Despite this the overall mean fold increase in platelets was a factor of 4.1.  The mean RBC 

count was 0.91 x 1012/L (SD 1.49) with a range from 0.14 to 8.98 x 1012/L. As expected the 

RBC count decreased on average in the PRP by a factor of 5.3 of the original count in whole 

blood. The mean WBC count was 15.13 x 109/L (SD 10.28) with a range of 1.68 to 65.29 x 
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109/L. As this is an L-PRP preparation, as expected the WBC count increased by a factor of 

2.2. The WBC differential count was 14.6% monocytes (2.22 x 109/L, range 0 to 21.12), 45.2% 

lymphocytes (6.84 x 10 9/L, range 0.07 to 18.72), 39.2% neutrophils (5.93 x 109/L range 0.21 

to 30.36), 0.1% basophils (0.02 x 109/L range 0 to 0.52) and 0.8% eosinophils (0.13 x 109/L 

range 0 to 1.46).  

 

Platelet Quality 

The basal levels of CD62p expression (% positivity and MFI) within the platelets of resting 

basal PRP (N=102) and activated PRP (N=103) samples are shown in Figure 3.  In resting basal 

PRP, the mean CD62p expression was 4.3% (SD 5.05) with an MFI of 248.56 (SD 50.94). The 

majority of PRP samples were therefore of good quality with low levels of basal activation. In 

the activated PRP samples, the mean CD62p expression was 60.1% (SD 22.26) with an MFI 

of 1208.05 (SD 556.60). The majority of PRP samples were therefore functional and capable 

of activation and degranulation. 

Growth factor levels within PRP 

The levels of each growth factor within the L-PRP preparations are shown in Figure 4. The 

mean concentrations of TGF-, VEGF, PDGF, IGF and FGFb were 131.92 ng/ml (SD 74.37), 

0.98 ng/ml (SD 0.72), 55.34 ng/ml (SD 27.64), 78.18 ng/ml (SD 23.18) and 111.04 pg/ml (SD 

79.97) respectively.  As expected there were some correlations between PLT-F count and WBC 

counts with growth factor levels. The PLT-F count correlated with VEGF (r = 0.454, p < 0.001), 

PDGF (r = 0.704, p < 0.001), FGF (r = 0.379, p < 0.001) and TGF- (r = 0.362, p < 0.001) but 

not IGF (r = 0.061, p = 0.550). The WBC count also correlated with VEGF (r = 0.734, p < 

0.001), PDGF (r = 0.487, p < 0.001), FGF (r = 0.458, p < 0.001) and TGF-r2 = 0.229, p = 

0.025) but not IGF (r = -0.130, p = 0.194). 
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Discussion 

 

The PATH-2 study is, to our knowledge, the largest multicentre randomised controlled trial of 

a standardised L-PRP preparation within a musculoskeletal setting [22]. Although there was 

no significant effect of PRP injection on ATR healing when compared to placebo in terms of 

clinical outcomes [27], the trial also presented the opportunity to study in detail the 

performance of the Magellan device (Arteriocyte medical systems) within a large multicentre 

trial and the pragmatic application of standardised preparation protocol. The results of this sub-

study confirmed that the automated centrifuge method produced leukocyte-rich platelet rich 

plasma (L-PRP) with an average 4-fold increase of platelet concentration over the baseline 

whole blood platelet count. The leukocyte and RBC counts in the PRP were increased (factor 

of 2.2) or decreased (factor of 0.2) respectively compared to their baseline blood 

concentrations. The mean platelet count (PLT-F) was 852.55 x 109/L but with a wide range 

from 6 to 2903 x 109/L. This equates to an average final dosage of 3.4 billion platelets equating 

to an overall high dosage using the DEPA classification system [12]. Table 2 compares the 

overall properties of the L-PRP using a number of different classification systems[7, 12, 16, 

17].  As one might expect, the baseline whole blood parameters were similar in both groups 

prior to injection of PRP or placebo, as any variation in platelets and leukocytes in whole blood 

could have also impacted upon the healing process of tendons. Importantly, the average 

platelet, leukocyte and erythrocyte concentrations observed within the PRP preparations in 

PATH-2 were in the same order of magnitude as previously reported in a number of other 

studies and in line with manufacturer specifications using the Magellan device [29, 30]. 

 As expected, there were also significant associations between the concentrations of TGF-β1, 

PDGF-AB, VEGF and FGFb obtained within the PRP with both platelet and leukocyte counts. 

Importantly, the ranges of growth factor concentrations obtained were also comparable and 

within the same order of magnitude of previously reported levels in L-PRP prepared using the 

same device [31]. Remarkably, variations in L-PRP content (cell counts, growth factor content 

or platelet quality) were not associated with the level of recovery of Achilles tendon-muscle 

function (the primary trial outcome) [27]. Only VEGF gave a weak negative correlation with 

the primary outcome. Interestingly, a small number of participants also received very low 

concentrations of platelets and growth factors within their PRP due to a few unforeseen 

problems with the Magellan device, but this remarkably had no significant impact upon tendon 

healing compared to either the placebo or PRP groups[27]. The effects of the leukocytes 
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(including neutrophils) and red cells in L-PRP for tendon healing are also uncertain, with in 

vitro investigations potentially identifying both a range of positive or negative effects [32-34]. 

Currently, leukocyte rich preparations are commonplace in clinical practice as buffy coat 

derived PRP results in significant leukocyte and red cell inclusion within L-PRP preparations. 

Future studies or trials comparing buffy coat derived L-PRP with PRP would help to fully 

resolve the impact of leukocytes on platelet mediated tendon healing. The results of this sub-

study therefore confirm that the majority of PATH-2 study participants randomised to PRP 

received an autologous supra-physiological preparation of  L-PRP that was comparable to 

previous reports and the device manufacturer specifications. Technical issues or protocol 

variation may lead to altered cells or biological factors count as observed in 4 samples in this 

trial. Therefore, measuring the biological activity of PRP in clinical and research studies is 

crucial to ensure quality control and viability of the product.  Furthermore, future studies of 

PRP in soft tissue healing should note the value of measuring the cellular and growth factor 

content of PRP preparations as a quality control of all the PRP preparations in order to confirm 

the quality and content of the product delivered to patients. 
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Figure Legends 

Figure 1. Cell counts in whole blood samples by intervention group – Placebo and PRP, for 

(a) erythrocytes (x 1012/L), (b) leukocytes (x 109/L), and (c) platelets (x 109/L).  

Figure 2. : Cell counts in PRP samples, represented against the counts in whole blood samples, 

for (a) erythrocytes(x 1012/L), (b) leukocytes(x 109/L), and (c) platelets(x 109/L).  

Figure 3. Measurement of platelet quality or degree of activation in the L-PRP samples, 

demonstrating (a) % CD62p expression and (b) Mean Fluorescence Intensity (MFI) in activated 

and resting (unactivated) PRP. 

Figure 4.  Range of growth factor concentrations (ng/ml) in L-PRP preparations; FGFb, IGF-

1, PDGF-AB, TGF1 and VEGF. 
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Tables and Figures 

 

Table 1: Summary of L-PRP measurements prepared using the Magellan device: cell (platelets, 

leukocytes and erythrocytes) and growth factor (IGF-1, TGF1, PDGF-AB, VEGF and 

FGFb)content. 

 Platelets 
(x109/L) 

Leukocytes 
(x109/L) 

Erythrocytes 
(x1012/L) 

IGF-1 
(ng/ml) 

TGF-1 
(ng/ml) 

PDGF-
AB 
(ng/ml) 

VEGF 
ng/ml) 

FGF-b 
(pg/ml) 

n 98 101 101 103 97 100 103 103 

Mean  
(Standard 
Error) 

852.55(44.34) 15.13 (1.02) 0.91 (0.15) 78.18 
(2.28) 

131.92 
(7.55) 

55.34 
(2.76) 

0.98 
(0.07) 

111.04 
(7.58) 

Standard 
Deviation 

438.96 10.28 1.49 23.18 74.37 27.64 0.72 79.97 

95% CI 764.55 – 
949.56 

13.10-17.16 0.61-1.2 73.65-
82.71 

116.93-
146.90 

49.85-
60.82 

0.84-
1.12 

95.99-
126.08 

Maximum 2903 65.29 8.98 158.04 320.93 151.30 4.34 368.55 

Minimum 6 1.68 0.14 28.85 0 0 0 0 

Range 2897 63.61 8.84 129.19 320.93 151.30 4.34 368.55 
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PRP Classification 

System 

Parameters 

  

PAW  P3Aa (i.e. platelet count 852.6 x 103/ml,  leukocytes and neutrophils 

above baseline and activated with calcium chloride 

  

PRLA  4 ml of L-PRP containing platelets 852.6 x 103/ml, + white cells (< 

1%) 15.13 x 103/ml, 39% neutrophils +RBC (> 1%) 907 x 103/ml, 

activated with calcium chloride 

  

DEPA Dose - B (High Dose, 3.4 x 1012),   Recovery Efficiency – C (Low, 

54.6%),  Purity – C (Heterogeneous, 48%), activated with calcium 

chloride 

  

ISTH SSC Red-L-PRP IIA1 (i.e. a Red blood/leukocyte cell rich PRP 

containing a platelet count < 900 x 109/L and was prepared by 

Gravitational centrifugation, activated with calcium chloride 

  

 

Table 2. Classification of the L-PRP preparations in the PATH-2 trial using 4 different 

classification Systems : 1) PAW [16]; 2) PLRA[17] ; 3) DEPA[12] and 4) ISTH SSC[7] 

from the mean values of platelets, leukocytes and red cells in the autologous L-PRP 

compared to the original whole blood. 
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Figure 1.  
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Figure 2.  

 



20 
 

 

 

 

 

 

Figure 3. 
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Figure 4    
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