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Comparison of three different
preparations of platelet concentrates
for growth factor enrichment
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Abstract: The aim of the present study was to compare three different systems for preparing
platelet concentrates: two commercially available bed-side techniques (Curasan system and
PCCS) and a procedure used routinely in transfusion medicine. Platelet concentrates were
prepared from venous blood of 12 healthy male volunteers using the three different systems.
Platelet and leucocyte counts were performed and platelet derived growth factor and
transforming growth factor beta were assayed by enzyme linked immunoassay. Handling

was also considered. The three systems were able to collect 19.0 = 16.6% (laboratory system),
41.9 + 9.7% (Curasan system) and 49.6 = 21.0% (PCCS) of the absolute number of platelets
which were originally in the venous blood volume within the platelet concentrate. Due to
the amount of plasma which is left in the platelet concentrate portion, the platelet
concentration could be increased between 1.4 + 1.3 times (laboratory system), 5.0 = 2.3 times
(PCCS) and 11.7 = 2.4 times (Curasan system) compared to the venous blood. The amount of
growth factors correlated with the number of platelets within the platelet concentrates. The
two systems for intraoperative use are similar in their effects on the platelets. The absolute
gain of platelets seems to be the highest with the PCCS; the highest concentration of platelets
per ulL is gained with the Curasan system. The laboratory system may offer an alternative if an

intraoperative system is not available.

Platelets isolated from peripheral blood are
an autologous source of growth factors.
Therefore, the application of platelet con-
centrates (PCs) has undergone a significant
increase in oral and maxillofacial surgery
(Marx et al. 1998; Anitua 1999; Marx &
Garg 1999; Marx 1999). Growth factors are
a class of natural biologic mediators which
regulate key cellular events in tissue repair,
including cell proliferation, chemotaxis,
differentiation and matrix synthesis via
binding to specific cell-surface receptors
(Mohan & Baylink 1991; Marx et al. 1998;
Kassolis et al. 2000). The clinical import-
ance of these growth factors is demon-
strated by the finding that recombinant

DNA-derived polypeptide growth factors
significantly accelerate healing of soft
tissue (Ross et al. 1986; Pierce et al. 1992).
Focussing on periodontal regeneration, pre-
clinical animal as well as clinical studies
have demonstrated that growth factors
have the capacity to stimulate new bone,
periodontal ligament and cementum for-
mation in periodontal lesions (Lynch et al.
1989, 1991; Dennison et al. 1994; Giannob-
ile et al. 1994; Wang et al. 1994; Howell
et al. 1995, 1997; Committee on Research,
Science and Therapy of the American
Academy of Periodontology 1996). Recent
clinical and histological findings suggest
that the use of platelet concentrates has



technical benefits and may enhance bone
regeneration when used in conjunction
with autologous bone grafts (Marx et al.
1998), freeze-dried bone allografts (Kassolis
et al. 2000) and, possibly, alloplastic bone
Although the
mechanisms have not been elucidated in
detail, today’s understanding of bone re-
generation emphasises the importance of
growth factors (Centrella et al. 1986;
Kiibler 1997; Marx et al. 1998; Kassolis et
al. 2000).

Platelet concentrates (although other
terms such as platelet rich plasma (PRP),
autologous platelet gel (APG) and plasma
very rich in platelets (PVRP) are used for
the same preparations, platelet concentrate
(PC) is the hematologically correct term)
are produced from autologous blood using
various forms of gradient density centri-
fugation or cell separation principles. The
clinician who intends to use PCs has to
consider whether to use a system for intra-
operative use or a service provider who pre-
pares the PC prior to surgery.

In the present investigation two com-
mercially available bed-side techniques for
the preparation of platelet concentrates
(Curasan system, Curasan AG, Kleinos-
theim, Germany and 3i PCCS, 3i Implant
Innovations Inc., Palm Beach Gardens, FL,
USA) were compared with a standard regi-
men (Roto Silenta RP, Hettich Zentrifugen,
Tuttlingen, Germany) used by the Institute
of Experimental Hematology and Trans-
fusion Medicine, University of Bonn, with
regard to efficacy and handling. All the de-
vices use the general principle of centrifuge
technology. For quantification of the effi-
cacy, platelet counts and the levels of plate-
let derived growth factor (PDGF-AB) and
transforming growth factor beta (TGFB1)
generated from the concentrates, prepared
with the three methods, were compared. In
addition, the amount of loading with white
blood cells was determined.

substitution substances.

Material and methods

Venous blood (586 mL) was obtained from
12 healthy male volunteers, aged 22—
goyears. Informed consent was given ac-
cording to the Declaration of Helsinki. Of
the total volume, 2mL was used for stan-
dard machine blood count and as a stan-
dard for determination of the growth factor
levels, 3omL for the Curasan system,
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s4mL for the PCCS and soomL for the lab-
oratory system. With the Curasan system,
the initial venous blood volume can be
varied from 15 up to 6omL for one centri-
fugation turn, depending on the number of
monovettes used. The PCCS and the lab-
oratory system use fixed volumes of 54 and
sooml, respectively.

Preparation of platelet concentrates

The Curasan system consists of a standard
laboratory centrifuge with inserts for up to
eight monovettes, a vortex mixer and a kit
with disposable material. Each monovette
is filled with 8.5 mL solution (7.5 mL blood
and 1mL citrate-phosphate-dextrose-aden-
ine (CPDA) solution for anticoagulation).
The number of chosen monovettes is
placed into the inserts and the first spin is
performed at 2400r.p.m. for romin. This
procedure divides the blood into three
basic components red blood cells, platelet
rich plasma (PRP) and platelet poor plasma
(PPP). The red blood cell layer forms at the
lowest level, the PRP layer in the middle
and the PPP layer at the top. PRP and PPP
are drawn off with a second monovette,
which is then placed in the centrifuge. The
second spin is done at 36o0o0r.p.m. for
15min. The platelet pellet accumulates at
the bottom of the monovette, the PPP on
top. The PPP is drawn off so that the PRP
remains in the monovette. After resus-
pending the platelet pellet within the re-
maining volume of plasma with the vortex
mixer, the PC can be drawn up with a sy-
ringe for use. This procedure has to be done
for each set of monovettes—up to
eight — for one centrifugation turn.

The PCCS uses a custom designed cen-
trifuge consisting of a four place swinging
bucket rotor and two specially designed
container inserts for loading with the dis-
posable platelet concentration set. The lat-
ter consists of two flexible plastic pro-
cessing bags bonded to the underside of a
clear plastic cap. The principle of the pro-
cedure is the same, only the individual
steps are different. After loading the collec-
tion set with 6omL (54mL blood and 6mL
Na-citrate for anticoagulation), the blood is
first centrifuged at 3000r.p.m. for 3:45 min.
PRP and PPP are transferred into the sec-
ond bag by adding air to the first bag. The
second spin is performed at 3000r.p.m. for
13min. PPP is then transferred to the first
bag again, so that the PC remains in the
second and, after resuspending the platelet

pellet into the remaining plasma fraction,
can be drawn up in a syringe for use.

Single-donor platelet concentrates were
prepared by the Institute of Experimental
Hematology and Transfusion Medicine
from buffy coats according to a standard-
ized technique that is routinely used in
transfusion medicine. Briefly, the whole
blood donations were separated in red cells,
buffy coat and plasma by centrifugation.
Subsequently, PCs were prepared from buf-
fy coat by slow centrifugation.

Blood counts

An aliquot of the venous blood and each
PC preparation was removed and platelet,
white cell and red cell machine counts
were measured (Sysmex GmbH, Norder-
stedt, Germany). The PC preparations were
diluted by adding saline solution at a ratio
of 1:5, because the number of corpuscular
elements was too high for undiluted ma-
chine counting. The venous blood as well
as the PC samples were then stored at
—30°C for further use.

Determination of growth factors PDGF and TGFf
To confirm the amount of growth factors
within the different PC preparations,
PDGF-AB and TGFpr were chosen as
examples. Concentrations of PDGF-AB
and TGFf1 were measured using commer-
cially  available enzyme
immunoassay technique kits from R & D
Systems (Quantikinell, R & D Systems,
Wiesbaden-Nordenstadt, Germany). The
PDGF-AB assay uses a microplate, which
is coated with monoclonal antibody to
PDGF-AA. The TGFBr microplate is
coated with TGFp receptor II antibody.
Preparation and dilution of samples and
standards were performed as suggested by
the manufacturer with the exception that
PC was diluted 1:5 and 1: 10, respectively.
The plates were read on a MRX Dynatex
microplate reader for ELISA at 450nm. A
standard curve was generated and the
levels of PDGF-AB and TGFp1 were deter-
mined for PPP and the three PC prepara-
tions.

In addition, the time needed for prepara-
tion of the PC samples with each method
was recorded and handling procedures of
the different systems were judged.

sandwich
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Table 1. Number of volunteers (n), means (m) and standard deviations (Am) for the percentage of
platelets in the PCs referred to the number of platelets in the initial blood volume, percentage of PC
volume, referred to the initial blood volume, platelet counts per pL and concentration of the PC,
referred to the initial blood volume and leucocyte counts per pL

Venous blood Curasan PCCS Hematology

(n=12) (n=12) (n=12) (n=12)

m = Am m = Am m = Am m = Am
% of platelets 100 419 £9.7 49.6 = 21.0 19.0 = 16.6
% of volume 100 36 +0.3 103 = 1.7 144+ 1.6
Platelets (103/ul) 2124 +39.6 2519.6 = 8343 1073.0 = 5334 270.9 = 2183
Concentration 1 11724 50=*23 14+13
Leucocytes (103/ul) 48 +0.9 148 = 17.3 55+77 0.1 = 0.1

Results

Platelet count study

When comparing the efficacy of PC de-
vices, several parameters of ‘concentration’
have to be taken into consideration. An es-
sential parameter is the total number of
platelets which can actually be obtained in
the PC from the venous blood volume
drawn from the patient. Therefore it is
necessary to relate the absolute number of
platelets contained in the volume of the
venous blood to the absolute number of
platelets contained in the PC. Secondly,
the concentration of the platelets within
the PC (number of platelets per pL) has to
be related to the concentration within the
original venous blood. And thirdly, the
total volume of the PC has to be compared
to the volume of blood drawn from the pa-
tient. The last two parameters are pro-
portional and both give an indication of the
volume of the plasma fraction, in which
the platelets are ‘diluted’.

The relevant parameters, percentage of
platelets in the PC referred to the number
of platelets in the initial blood volume, per-
centage of PC volume referred to the initial
blood volume, platelet counts per pL, con-
centration of the PC referred to the initial
blood volume and leucocyte counts per uL
are shown in Table1 for the venous blood
and the three PC preparations. The abso-
lute number of platelets in the PC prepara-
tion is the most meaningful parameter be-
cause it is a measure of the ability of the
system to obtain as many of the platelets
within the PC as possible. The PCCS, on
average, is able to collect 49.6 =21.0% of
the platelets, which had originally been
contained in the initial blood volume. The
Curasan system follows with 41.9+9.7%
and the laboratory system  with
19.0*+16.6%. These values confirm the
ability of all three methods to collect the
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platelets within a certain volume of
plasma (Fig. 1).

Based on the amount of plasma left in
the PC portion, the latter is more or less
‘diluted’. The Curasan system leaves the
least amount of plasma in the PC portion,
so that the volume of the PC portion is
only 3.6 =0.3% (1.1 * 0.1 mL) of the blood
volume, drawn from the patient. For the
PCCS 10.3*1.7% (5.5 *0.9mL) of the
original blood volume remains in the PC
portion, for the laboratory system
14.4*1.6% (72.1 +7.7mL) (Fig. 1).

Platelet counts done on each volunteer
yielded a mean platelet count value of
212.4*39.6 X 10%/uL. The PC mean plate-
let count was 2519.6 * 834.3 X 10°/uL for
the Curasan system, 1073.0 % §33.4 X 10°/
uL for the PCCS and 270.9 =218.3 X 10%/
uL for the laboratory system. This corre-
sponds to a platelet concentration
11.7 *2.4 times greater for the Curasan
system, 5.0+2.3 times greater for the

PCCS and 1.4+ 1.3 times greater for the
laboratory system (Fig.2).

PDGF-AB and TGFp1 immunoassays

The results of the PDGF-AB and TGFB1
immunoassays are shown for the PPP and
the three PC preparations in Fig.3. On the
basis of the content of platelets and the dif-
ferences in volume, the preparations from
the Curasan system turned out to contain
the highest values for growth factors,
295.2 = 142.7ng/mL for PDGF-AB and
499.8 =388.6ng/mL for TGFB1. For the
PCCS preparations PDGF-AB was meas-
ured with 157.2 +53.7ng/mL and TGFp1
with 144.7 = 70.4ng/mL, for the laboratory
system PDGF-AB with 142.5 + 37.6ng/mL
and TGFB1 with 136.1 = 31.1ng/mL. Com-
pared to the values measured within the
PPP probes of the volunteers — PDGF-AB
10.2 = 4.5ng/mL and TGFf1 12.8 =5.2ng8/
mL — there is an increase by a factor of 14
for the laboratory system, 16 for the PCCS
and 29 for the Curasan system concerning
PDGF-AB and an increase by a factor of 1o
for the laboratory system, 11 for the PCCS
and 39 for the Curasan system with respect
to TGF.

White blood cells

For determining the contamination with
white blood cells, cell counts were taken
for the venous blood and the three PC prep-
arations (Table1). With 14.8 =17.3 X 10%/
pL  for the Curasan system and
5.5 = 7.7 X 10%/uL for the PCCS the values

Figure 1: Percentage of Platelets and Volume
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Fig. 1. Percentage of platelets and reduction of volume of the three platelet concentrate preparations referred to

the initial number of platelets and venous blood volume.
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Figure 2: Platelet Counts
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Fig. 2. Number of platelets per uL within the venous blood and the three platelet concentrate preparations.

Figure 3: Concentration of Growth Factors
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Fig. 3. Concentration of growth factors PDGF-AB and TGFf1 within the platelet poor plasma and the three

platelet concentrate preparations.

for the concentration of leucocytes were
higher than in the venous blood with
4.8 +0.9 X 10%/uL. In contrast, due to the
method of preparation, the laboratory sys-
tem with 0.1 + 0.1 X 10*/uL contained only
a very few leucocytes.

Preparation time

The overall time needed for getting the PC
ready for use with the office setting devices
is made up of the time for getting the dis-
posable material ready, obtaining the ve-
nous blood, performing the two centrifuga-
tion turns and the procedures for transfer-
ring and separating the blood components.

For the Curasan system, a standard pro-
cedure, using the maximum capacity of
eight monovettes, corresponding to 1.6
2.4mL of PC, takes about 7omin for the
whole procedure. Above all, the procedure
of drawing off the individual blood compo-
nents was the most time-consuming, as it
had to be performed 3 X 8 =24 times. The
actual spin turns take 10+ 15=25min. If
more than the above-mentioned 1.6-
2.4mL of PC is required, as in the case of
a extensive sinus augmentation for both
sides, two turns of centrifugation are
necessary, consequently requiring more
than 2h.

The spin turns for the PCCS take
3:45+13=16:45min. Obtaining the
blood from the patient as well as transfer-
ring it is much more efficient, because
there is only one syringe (6omL) used for
every step, reducing the overall time
needed for preparing between 4.5 and
6.smL PC to about 35 min

In the laboratory system, the clinician
does not actually have to spend any time
preparing the PCs. The patient donates the
blood the day before the surgery and the
PC is ready for use in the evening. The pro-
cedure itself is fully automatic and takes
about 2h.

Discussion

The idea of adding autologous fibrin ad-
hesive to cancellous bone during mandibu-
lar reconstruction goes back to Tayapong-
sak et al. (1994). Marx et al. (1998) showed
that PRP (he uses the term PRP, synony-
mous with the hematological definition of
PC used in this article) increases platelet
concentration when placed into grafts and
proved the presence of three growth factors
(PDGE, TGFp1 and TGFp2) as well as the
receptors for these growth factors of the
cancellous marrow cells. PRP increased
the bone formation and enhanced the den-
sity of the bone formed at 6 months. They
also presented a model of bone regenera-
tion illustrating the mechanism by which
PRP may enhance bone regeneration both
in rate and amount. The amount of PRP
was about 7omlL, the mean platelet count
was 785X 10%/uL with a range of 595—
1100 X 10%/uL. Marx (2000) proposes that a
PRP concentrate should approximate
400% (4X) of the peripheral blood platelet
count. Anything less than this concen-
tration is PRP diluted with PPP. Conse-
quently, the volume of PPP as the true
platelet concentrate should be about 10%
of the whole blood volume drawn from the
patient.

Using the Curasan system, we obtained
a volume of 1.1*o.1mL of PC out of
3omL of venous blood. With the PCCS we
obtained 5.5 =o0.9mL PC out of s4mL ve-
nous blood. This corresponds to 3.6 =0.3%
of the whole blood volume for the Curasan
system and 10.3 +1.7% for the PCCS. Al-
though the percentage of platelets in the
concentrates was 57.3*33.5% for the
PCCS and thus higher than the
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41.9 *+ 9.7% for the Curasan system, the re-
sults of the platelet
2520+ 834 X 10%/uL for the Curasan sys-
tem and thus more than double as high as
the 1073 %533 X10%/uL for the PCCS.
Thus both systems for intraoperative use
fulfil the definition of Marx (2000). The
values of the growth factors within the two
preparations corresponded well to the
number of platelets. The values for PDGF-
A3 and TGFB1 were more than double as
high for the preparation of the Curasan sys-
tem compared to the PCCS. This is due to
the different concentrations resulting from
the amount of plasma left in the PC prep-
arations. The PCs resulting from the PCCS
are much more diluted than the PCs from
the Curasan system.

Landsberg et al. (2000) compared two
methods of preparing PRP gel and the levels
of PDGF and TGEFf in each preparation.
Using the upper half of the preparation as
PPP and the lower half as PRP, the platelet
percentage enrichments for the
PRP — before generating the gel — were only
between 174 and 222 %. The levels of PDGF
(between 42.1 and 46.0ng/mL) and TGFf
(between 40.0 and 41.1 ng/mL) were similar
regardless of the method used for clot for-
mation. However, compared to our find-
ings, these were between 3 and 10 times less
than measured for our systems.

When used together with alloplastic bone
substitution substances, which contain cal-
cium, such as B-tricalciumphosphate, the
PC application can be used without adding
any further agents. A gel preparation is
gained about 10-12 min after adding the PC
to the bone substitution substance. When
used in combination with cancellous bone
alone, the PCs require initiating the coagu-
lation process with 10% calcium chloride,
mixed at a ratio of 1:5 up to 1:3 with the
PCs. We do not see any necessity of adding
(bovine) thrombin, as suggested by Marx et
al. (1998).

As a further use of the PC fraction, a
membrane like structure was described by
Sonnleitner et al. (2000). A mixture of PC
and the fibrinogen component of Tisseell]
fibrin adhesive (Baxter Healthcare Corpor-
ation, Deerfield, IL, USA) in a 1:71 ratio is
allowed to flow onto a glass plate or a
small flat cup and is consolidated by coat-
ing with thrombin. This creates a flat,
membrane-like structure, which can be
used to cover fenestrations and small de-
fects.

counts were
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An advantage of the Curasan system
seems to be the flexibility in terms of PC
volumes obtained, which can be adapted to
the actual needs in the clinical situation.
Consequently, the quantity of blood used
can be varied from 15 up to 6omL. Ad-
ditionally, compared to the PCCS, the con-
centration of platelets and growth factors
is twice as high. Disadvantages are the
complicated and time-consuming prepara-
tion of the PC and the theoretical potential
of bacterial contamination if not prepared
under strictly aseptic conditions.

However, the greatest advantage of the
PCCS is a relatively easy and less time-
consuming preparation of the PC in a
closed bag system. This also offers better
security regarding potential bacterial con-
tamination. Because of the larger amount
of plasma left in the PC portion, the con-
centration of platelets and growth factors
is less than with the Curasan system. The
quantity of blood used cannot be adapted
to the individual requirement of the surgi-
cal procedure. Sometimes, 4.5-6.5mL is
more than is normally necessary for peri-
odontal and dentoalveolar surgery. On the
other hand, s4mL of blood loss seems neg-
ligible.

Which concentration of platelets and
growth factors is most effective for bone
regeneration, is not yet known. With both
systems, the PCs were prepared according
to the manufacturer’s guidelines. If more
were known about the mechanisms and
the ideal concentration of platelets and
growth factors in the PC fraction, it
would easily be possible to vary the con-
centration for both intraoperative systems
used in our study simply by increasing or
reducing the amount of plasma left in the
PC portion.

Regarding the pro and cons of PC pre-
pared by means of the laboratory system,
it should be noted that the normal purpose
for using the laboratory preparation of PC
is promotion of coagulation. Besides the
platelets, which are only one of the coagu-
lation promoting substances, the plasmatic
coagulation factors are of importance.
Thus, the volume of plasma must be left
higher than for the other systems studied.
The relatively high amount of soomL ve-
nous blood represents a regular blood do-
nation, which is separated in three prepara-
tions: a concentrate of erythrocytes, PC
and fresh frozen plasma. The PC obtained
by this method is actually a part of the

plasma fraction of the blood containing a
higher amount of platelets as the venous
blood. For the laboratory system, soomL
of venous blood resulted in 72.1=7.7mL
of PRP, corresponding to 14.4 * 1.6% of the
volume. The percentage of platelets con-
tained in the PC (19.0+16.6%) as well as
the platelet counts (270.9 +218.3 X 10%/uL)
were comparatively low. This is a result of
the requirement of an (almost) erythrocyte-
and leucocyte-free concentrate and is de-
manded as a quality standard for hemo-
therapy, the original purpose of the PCs
prepared in the Institute of Experimental
Hematology and Transfusion Medicine. It
is still a matter of speculation, to what ex-
tent the relatively high concentration of
leucocytes within the preparations of the
intraoperative systems (higher than the
leucocyte counts within the venous blood)
is of negative significance for bone re-
generation.

Within the limits of this study and from
the facts discussed above it may be con-
cluded that the two platelet-processing
techniques for intraoperative use are simi-
lar in their effects on the platelets. We have
confirmed a strong correlation between the
number of platelets and the amount of
growth factors PDGF-A3 and TGFp1. The
absolute gain of platelets within the PCs
and consequently PDGF-A3 and TGFp1
compared to the venous blood seems to be
higher with the PCCS. On the other hand,
due to the smaller amount of plasma left
in the PC portion, the concentration of
platelets per pL is higher using the Curasan
system. At the moment, however, it can-
not be stated whether this is an advantage,
because the optimal dose of growth factors
needed for bone regeneration has not been
determined yet. Consequently, which tech-
nique to use is also a question of econom-
ics and the amount of PC needed. If one
uses PCs frequently and in comparatively
larger quantities, the PCCS seems to be ad-
vantageous. However, if one uses PCs less
frequently and wants to vary the amount
produced, the Curasan system seems to be
favourable. If a centrifuge for intraoperative
use is not available, the laboratory system
may offer an alternative for making PCs
available. Future studies have to assess the
ideal concentration of the different growth
factors, to characterise other physiochem-
ical factors that may be present in PC and
explain the beneficial effect of PC treat-
ment in bone regeneration.



Résumé

Le but de cette étude a été de comparer trois systeémes
différents de préparation de concentrés de plaquettes :
deux techniques accessibles commercialement (systeme
Curasan et PCCTM) et un processus habituellement uti-
lisé lors des transfusions. Les concentrés de plaquettes
ont été préparés a partir de sang veineux de douze hom-
mes volontaires sains en utilisant ces trois systemes diffé-
rents. Les comptages de plaquettes et de leucocytes ont
été effectués et le facteur de croissance dérivé des plaquet-
tes (PDGF) et le facteur béta de croissance transformant
(TGER) ont été évalués par ELISA. De plus, le maniement
a été pris en considération. Les trois systemes ont été
capables de collecter 19 +/- 17% (systeme de laboratoire),
42 +/-10% (systeme Curasan) et 50 +/-21% (PCCSTM)
du nombre absolu de plaquettes qui provenaient du volu-
me sanguin veineux a l'intérieur du concentré de plaquet-
tes. D a la quantité de plasma qui est laissée dans la
portion de concentré de plaquettes, la concentration de
plaquettes pouvait étre augmentée entre 1,4 +/-1,3 fois
pour le systeme de laboratoire, 5,0 +/-2,3 fois pour le
PCCSTM et 11,7+/-2,4 fois pour le systeme Curasan
comparé au sang veineux. La quantité de facteurs de
croissance était en corrélation avec le nombre de plaquet-
tes a lintérieur des concentrés de plaquettes. Les deux
systémes étaient semblables pour leur utilisation durant
Topération. Le gain absolu de plaquettes semblait étre
plus élevé avec le PCCSTM, La concentration la plus im-
portante de plaquettes par pl était obtenue avec le sy-
steme Curasan. Le systéme de laboratoire pourrait offrir
une alternative si un systéme intra-opération n’est pas
disponible.

Zusammenfassung

Es war das Ziel vorliegenden Studie, drei verschiedene
Systeme zur Herstellung von Plittchenkonzentraten zu
vergleichen. Es wurden zwei auf dem Markt erhiltliche
Systeme zur intraoperativen Anwendung (Curasan Sy-
stem und PCCS®) und ein Verfahren, welches routine-
missig in der Transfusionsmedizin verwendet wird, mit-
einander verglichen. Aus dem vendsen Blut von zwolf
gesunden mannlichen Freiwilligen wurden mit den drei
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sangre venosa respecto al concentrado de plaquetas. Debi-
do a la cantidad de plasma que queda en la porcion de
concentrado de plaquetas, la concentracion de plaquetas
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