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Abstract

Fifteen male New Zealand rabbits were used in this study, with the aim of storing their platelet-rich
plasma (PRP) for 30 days at 4-6 °C to investigate its conservation and viability during this period.
Thirty samples of PRP were prepared and sorted into three equal groups (G1, G2, and G3), and every
three days a sample was taken out for evaluationof the number of platelets, mean platelet volume
(MPV), pH of the plasma, aggregation post addition of calcium thromboplastin, and for the presence
of bacterial and fungal contamination. Results suggested that, for the number of platelets, there was
no linear relationship over time. However, when comparing the number of platelets pre-storage to that
post-storage, a statistical difference was observed. The hemogram MPV variables, pre and post-storage,
also did not relate with time however, there was a statistical difference between the MPV of hemogram
and MPYV pre-storage, and between MPV pre-storage and MPV post-storage. From the pH evaluation,
no influence of time on the variables was found, but statistical differences were found in the samples
after storage between 30 and 6 days, 30 and 24 days, and 30 and 27 days. Platelet aggregation occurred
within twenty seconds in all samples, independent of storage time. There was no growth of bacteria or
yeast in any sample; however, mold growth occurred in the samples stored for 21 days from G1 and G3.
It can be concluded that the PRP of rabbits can be stored in 4-6 °C refrigeration for up to18 days and still
maintain the number of platelets, with no significant pH alteration or bacterial or fungal contamination.
Key words: Platelet aggregation. Platelet concentrate. Storage.

Resumo

Quinze coelhos machos da raga Nova Zelandia foram utilizados neste experimento, com a finalidade de
armazenar o plasma rico em plaquetas (PRP) durante 30 dias a 4-6°C para investigar a sua conservagao
e viabilidade durante este periodo. Trinta amostras de PRP foram preparadas e divididos em trés grupos
iguais (G1, G2 e G3), e de trés em trés dias foi retirada uma amostra para avaliacdo do nimero de
plaquetas, volume plaquetario médio (VPM), pH do plasma, agregacao apos adi¢cdo de tromboplastina
calcica, e para a presenca de contaminagao bacteriana e fungica. Os resultados sugerem que, para o
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numero de plaquetas, ndo houve uma relagdo linear com o tempo. No entanto, quando se compara o
numero de plaquetas pré-armazenamento com o pés-armazenamento, foi observada diferenca estatistica.
As variaveis VPM no hemograma, pré e pos-armazenamento, também ndo se relacionou com o tempo,
porém, houve diferenca estatistica entre o VPM do hemograma e pré-armazenamento, e entre VPM
pré-armazenamento e pos-armazenamento. A partir da avaliagdo do pH, ndo houve influéncia do tempo
sobre as variaveis, porém foram encontradas diferencas estatisticas nas amostras apos o armazenamento
entre 30 e 6, 30 e 24, e 30 ¢ 27 dias. A agregacdo de plaquetas ocorreu no prazo de vinte segundos, em
todas as amostras, independente do tempo de armazenamento. Nao houve crescimento de bactérias ou
fungos em qualquer amostra; no entanto, o crescimento de fungos ocorreu nas amostras armazenadas
durante 21 dias dosgrupos G1 e G3. Pode-se concluir que o PRP de coelhos pode ser armazenado sob
refrigeracdo 4-6°C por até 18 dias por manter o nimero de plaquetas, sem alteragao significativa do pH

ou contaminacdo bacteriana ou fungica.

Palavras-chave: Agregagdo plaquetaria. Armazenamento. Concentrado de plaquetas.

Introduction

Platelet-rich plasma (PRP), which is a platelet
concentrate of a small volume of plasma, is obtained
after centrifugation of whole blood samples via the
density gradient technique (VANAT et al., 2012).
Platelet concentrate has been widely used in human
and veterinary medicine and dentistry, owing to its
ability to induce tissue regeneration and bone repair
(MAIA; SOUZA, 2009).

Vanat et al. (2012) reported the use of PRP in
corneal transplants, wound healing with diabetes
mellitus, and bone regeneration. PRP is 100%
biocompatible and safe, and has no risk of infection
because it is made from the patient’s own plasma
(DEROSSI et al., 2009).

Anitua et al. (2006) found that in vitro growth
factors for PRP increased the proliferation of
human tendon cells and stimulated the production
of angiogenic factors, such as vascular endothelial
growth factor and hepatocyte growth factor. They
also noted that the use of fibrin rich platelet arrays
is an effective and safe strategy for accelerating
tendon cell proliferation, stimulating type I collagen
synthesis, and promoting neovascularization both in
vitro and in vivo. Eurides et al. (2015) also observed
favorable results with the use of autologous PRP in
the gastrocnemius muscle tendons of rabbits.

Rumjantseva and Hoffmeister (2010) reported
that a way of assessing the viability of stored
platelets is pH determination. Levels below pH 6.0-
6.2 are associated with the production of lactate,

which tends to accumulate during storage at room
temperature. Lactate accumulation leads to a
decrease in pH, which is associated with decreased
viability of the platelets. In addition, there is the risk
of contamination and bacterial growth in platelets

stored at room temperature.

For identifying the bacterial agent and
determining the antimicrobial susceptibility of
the pathogen, it is necessary to inoculate samples
on plates of MacConkey agar and blood agar
followed by incubation for 24-48 h. Morphological
and biochemical tests then allow the presumptive
identification of bacterial agents. Additional
features that may help with identification include
pigment production and odor for both blood agar
and MacConkey agar mediums, and the production
of hemolysis on blood agar. The final identification
of the bacterium is usually based on biochemical
and serological tests, while additional tests can be
used to identify specific microorganisms (HIRSH et

al., 2004; QUINN et al., 2005).

A pH <5.0 favors the growth of fungi. Mutualistic
fungi have mandatory associations with other
organisms, and are not pathogenic. The saprophytes,
which are widely distributed in the environment and
are involved in the decomposition of organic matter,
can cause opportunistic infections in animals. Fungi
are generally isolated in Sabouraud dextrose agar
or potato dextrose agar that has a pH of 5.5, which
inhibits the growth of most bacteria (HIRSH et al.,
2004; QUINN et al., 2005).
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Platelets normally present themselves in the
idle state (EVERTS et al., 2006) and have multiple
receptors responsible for aggregation, e.g., the
thromboxane receptor, collagen, and thrombin
(BOUDREAUX, 2010). Once activated, platelets
change from an elliptical to a round shape, and
develop pseudopodia (PIETRZAK; EPPLEY,
2005).

When activated, the live PRP starts the release
of pre-synthesized growth factors, which occurs
approximately 10 min after the formation of a clot.
This occurs for the first time after activation, leading
to an extended release of growth factors stored in
the granules, but the platelets continue to synthesize
them during their lifetime (SUTTER, 2007).

This study aimed to evaluate the conservation
and viability of PRP from New Zealand white
rabbit platelets, stored at 4-6 °C for a period of
30 days. The initial hypothesis was whether such
biological material can be stored under the proposed
temperature while retaining its characteristics.

Material and Methods

This study utilized 15 male New Zealand rabbits,
weighing 3.5-4.0 kg. The study was approved by the
Ethics Committee on the Use of Animals (CEUA/
UFU 070/13) protocol. The animals were first
evaluated using a general clinical examination,
including measurements of rectal temperature, color
of mucous membranes, hydration and heart and
respiratory frequency, hemogram (complete blood
test), and coprological examination. After being
judged suitable to participate in the experiment, the
animals were housed in individual cages, allowing
a 20-day adjustment period before the beginning of
the study. After this period, manual trichotomy and
antisepsis occurred with 70% of the medial aspect
of the right thigh being used for femoral artery
puncture. Each animal had 18 mL of blood collected
using six tubes of erythrocyte sedimentation (ESR),
each containing 0.106 M sodium citrate (ESR tube
Sedivette Sarstedt S-Brazil, Santana Parnaiba,

Sao Paulo, Brazil) and a specific needle (21G, 0.8
X 25 mm, S-Monovette needle Sarstedt Brazil,
Santana do Parnaiba, Sdo Paulo, Brazil), to obtain
two samples in total. At the end of the collection, a
dilution was thus obtained in milliliters of sodium
citrate per whole blood, i.e., 0.23:1.0. The 30
samples collected were divided into three equal
groups (G1, G2, and G3) for statistical repetition.

Shortly after blood collection, the blood count
from each rabbit was analyzed using a veterinary
hematology analyzer (Poch 100iVDiff, Sysmex
of Brazil Industry and Commerce, Sdo José dos
Pinhais, Parand, Brazil) to determine prior platelet
counts. The preparation of PRP was performed
under a laminar flow hood (Biological Safety Cabin
Class II Al, Filterflux equipment Laboratories,
Piracicaba, Sao Paulo, Brazil). For the preparation
of the PRP samples, three tubes, each containing 3.0
mL of blood, were centrifuged (Centrifuge Fanem
Baby 1206, Guarulhos, Sao Paulo, Brazil) for 20
minutes at 2 000 rpm. After removal of 1.0 mL of
plasma supernatant from each tube, the rest was
transferred to a transport tube with a volume of 4.0
mL and no aspiring leukocyte ring (Labor Import,
Osasco, Sao Paulo, Brazil). The transport tube was
subjected to a second spin cycle for 10 minutes at
2000 rpm, after, was discarded and supernatant
plasma 1.5mL and 1.0mL remaining plasma was then
homogenized pellet the platelets using an automatic
pipette (adjustable Micropipette Peguepet, Cotia,
Sao Paulo, Brazil) and the samples stored in 1.8 mL
Eppendorf tubes. Of the total sample volume, 100
puL was used for veterinary hematology analysis to
determine platelet counts of the PRP.

Samples from each group were kept in the
refrigerator (Consul Refrigerator 300, Sao Paulo,
Sdo Paulo, Brazil) at a temperature between 4 and
6 °C, measured by an internal thermo-hygrometer
(KBD6007, China). Only the samples that showed
no microbial growth were used for the study. To
carry out the microbiological analysis, 50 pL of the
last supernatant plasma portion was homogenized in
a 2.5 mL brain-heart infusion (BHI) broth (Oxoid,
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Basingstoke, Hampshire, England), which remained
in the kiln for 48 h at 36.0 °C. Seeding was then
carried out with a microbiological loop on a Petri
plate containing blood agar (Oxoid, Basingstoke,
Hampshire, England)
(Acumedia Manufaturing Inc, Michigan, USA),
which was then placed in a kiln at 36.0 °C for 48 h
and evaluated for the presence of bacterial colonies.
The culture of fungi and yeast was performed
using the BHI broth, but seeding was performed
on potato dextrose agar (Acumedia Manufacturing
Inc., Michigan, United States of America), i.e., 1.0
mL with the addition of 10% tartaric acid (House of
Chemical Industry and Trade, Diadema, Sao Paulo,
Brazil) for each 100 mL of agar. The plates with
yeast samples remained in the oven at 25.0 °C for
five days and were then evaluated for the presence
of microorganisms.

and MacConkey agar

Every three days, up to thirty days, of storage,
a sample was removed from the refrigerator for
evaluation of the bacterial cultures of yeasts
and molds, automatic platelet counts, platelet
aggregations, and pH. For microbiological
assessment, the Eppendorf tube containing the
refrigerated sample was opened in a laminar flow
hood, 50 uL of PRP was harvested, and processed
using the same protocols as for the pre-storage.

Once harvested, the amount used for the
bacterial and fungal culture PRP was used for
analysis of platelet counts with the hematology
analyzer. Platelet aggregation was performed
using the method described by Aleixo et al. (2011).
Briefly, we used 100 puL of PRP homogenized in 50
pL of calcium thromboplastin (Soluplastin Wiener
Laboratories, Rosario, Argentina), the samples were
placed in a water bath at 37 °C, and the aggregation
time was measured. Every 20 seconds, the samples
were examined for the formation of platelet gels.

Tubes containing the PRP were centrifuged
for ten minutes in a micro hematology centrifuge
(Fanem Microhemato Centrifuge, Model 2410,
Guarulhos, Sao Paulo, Brazil) and the pH of the

plasma was then measured (pH meter mPA210,
MS Tecnopon Equipment special, Piracicaba, Sao
Paulo, Brazil). The plasma was then diluted in 20
mL of distilled water, with the dilution established
after successive tests with rabbit plasma and distilled
water, varying the concentrations until a minimal
dilution with water was found where the apparatus
could still correctly perform the reading.

To verify any linear relationship between
the variables being tested versus time a simple
linear regression analysis was performed with the
dependent variable attributes being platelet count,
mean platelet volume, and pH, and the independent
variable being time.

An analysis of variance (ANOVA) was

performed for each variable, followed by a
Tukey’s multiple comparison test, when significant
differences were obtained from the ANOVA. Paired
sample comparison tests were used to analyze the
normality of the differences between the pairs
using the Anderson-Darling test. If the differences
presented normality, then a paired #-test was used
to compare the variables present in the blood count
to pre-storage and pre-storage compared to post-
storage. The nonparametric Wilcoxon test for paired
samples was used for the samples that did not show
normality.

Analyses were made following the statistical
procedures in Banzatto and Kronka (1989),
Triola (1999) and Ayres et al. (2007), using a
5% significance, and we used the Portal Action
(2014) that is associated with the program R (R
DEVELOPMENT CORE TEAM, 2014).

Results and Discussion

No linear relationship with time (p > 0.05) was
found for the number of platelets in the blood count
variable, pre- and post-storage, meaning that there
was no influence of time in relation to the number
of platelets in the blood count. From the Anderson-
Darling test (used to evaluate the normality
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of samples), we observed normal errors when
comparing the number of platelets in the blood
count to the number of platelets in the PRP pre-
storage (p > 0.05). Therefore, we applied the paired
t-test and obtained a statistical difference between
these variables (p < 0.05). Comparing the number of
pre-storage platelets to the number of post-storage

platelets, there was normality from the Anderson-
Darling test (p < 0.05), and statistically significant
differences were obtained with the Wilcoxon test
(p < 0.05). Statistical differences observed in the
variables were analyzed for the increased number
of platelets post-storage in relation to those in pre-
storage (Table 1).

Table 1. Means and standard deviations (SD) for the number of platelets in the blood count (BC), and in the pre-
and post-storage for the PRP rabbit samples over the sampling period (days) for this study. Unit of measure: cubic

micrometers (um?).

Days Mean BC SD BC Mean Pre SD Pre Mean Post SD Post
3 291 000.0 96 005.2 8133333 391 566.5 842 000.0 444 332.0
6 224 000.0 35679.1 613 000.0 2217633 600 666.6 266 535.8
9 209 666.6 39 310.7 686 000.0 247 879.0 709 333.3 284 106.2
12 2303333 40 525.7 504 333.3 124 957.3 398 666.6 78 767.5
15 291 000.0 96 005.2 1 009 666.6 334 049.8 1092 000.0 369 048.7
18 2173333 9814.9 631 000.0 122 049.1 683 333.3 147 513.8
21 2943333 52974.8 961 333.3 429 466.3 1027 000.0 504 173.5
24 294 3333 52974.8 953 000.0 181 099.4 10143333 251 064.4
27 194 666.6 42122.8 574 000.0 247 655.0 639 666.6 306 818.0
30 195 666.6 42 453.8 588 000.0 94 978.9 628 000.0 239 025.1
244 233.3* 45 762.4 733 366.6° 411 033.1 763 500.0° 271 894,8

*Different letters in the same line show statistical differences.

There is a reference range for the number of
platelets in the PRP, and it is claimed that PRP
achieves a platelet concentration three to six times
higher than blood (MARX et al., 1998). However,
Marx (2001) mentioned that PRP is more effective
when the concentration of platelets are around 1
000 000 platelets L' in a standard 6.0 mL volume
of plasma. Consistent findings were observed in
this study, where platelet concentrations were three
times higher than the platelets found in whole blood
in a 1.0 mL volume of plasma.

Regarding the increase in the number of platelets
observed in the samples after storage, Comar
et al. (2009) stated that the presence of red cell
fragments, cytoplasmic leukemic cells, blood lipids,
bacteria, yeast and microcytes with volumes close
to the platelets, can all be counted by hematology
analyzers, leading to a false increased platelet count.

In this experiment, an increase in platelet counts
was noted in samples after storage, possibly owing
to fragmentation of other plasma cells such as white
cells and erythrocytes.

The mean platelet volume (MPV) variable in
the blood count, pre- and post-storage, showed no
linear relationship with time (p > 0.05), implying
no influence of time on the MPV variable. When
comparing the MPV hemogram to the MPV pre-
storage, and the MPV pre-storage to the MPV post-
storage, using the Anderson-Darling normality test,
the results were normal (p > 0.05). After application
of the paired #-test, significant differences (p <
0.05) were found for both these comparisons. A
significant increase in post-storage MPV was also
found, independent of the number of days (Table 2).
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Table 2. Means and standard deviations (SD) for the mean platelet volume (MPV) in the blood count (BC), and in
the pre- and post-storage for the PRP rabbit samples over the sampling period (days) for this study. Unit of measure:

femtoliters (fL).

Days Mean MPV- gy vipy e MeanMPV oy vipypre  MeanMPV o by post
BC Pre Post
3 6.43 0.25 6.47 0.06 9.30 0.26
6 6.80 0.43 6.73 0.30 10.70 0.46
9 6.83 0.40 6.63 0.21 11.03 0.66
12 6.40 0.26 6.66 0.38 9.90 0.78
15 6.43 0.25 6.83 0.35 10.70 1.15
18 6.73 1.15 6.66 1.01 10.23 1.44
21 6.73 0.25 7.16 0.51 11.13 1.03
24 6.73 0.25 7.30 0.26 10.90 1.15
27 6.60 0.20 7.03 0.25 9.03 0.65
30 6.26 0.76 6.46 0.97 9.23 0.85
6.60" 0.44 6.46" 0.47 10.21¢ 0.91

*Different letters in the same line show statistical differences.

The MPV is a biological variable that determines
the function of platelets and platelet activity (BATH
et al., 2004). Factors such as the technology used,
variable pre-analytical effects of anticoagulants,
temperature, and time of storage of the material
all cause interferences when determining the MPV
(GULATI et al., 2002; VOGELAAR et al., 2002).
Using sodium citrate as an anticoagulant retains the
platelets with a spherical shape, which could increase
the MPV (MACEY et al., 2002; GREISENEGGER
et al., 2004). Bulky and aggregate platelets have
higher MPV values and decreased counts (RACCHI;
RAPEZZI, 2001; BAIN; PATH, 2005). MPV values
increase in a time-dependent way, due to platelet
swelling, however, the size of the platelet increase
is less than approximately 0.5 fL. when the analysis
is performed within two hours after venipuncture.
The elevation of MPV observed in this study
corroborates with evidence from Greisenegger et
al. (2004), who observed an increase in the post-
storage compared to the pre-storage MPV, which is
believed to be caused by cellular edema related to
the observation period.

For plasma pH pre- and post-storage, there was
no linear relationship as a function of time (p >
0.05). The ANOVA of each variable for the average

multiple comparisons showed a statistical difference
(p<0.05) for the post-storage samples. However, the
results showed no statistical difference for the post-
storage pH in the comparison between the different
periods, i.e., 30 and 6 days, 30 and 24 days, and
30 and 27 days. The Anderson-Darling test found
normality when comparing the pH of samples pre-
and post-storage (p > 0.05) and the paired t-test
showed a statistical difference (p < 0.05). The pH
results after storage showed a slight alkalizing value
(Table 3).

Metabolic products, such as lactate, may
accumulate during storage at room temperature
causing a drop in pH (MURPHY; GARDNER,
1971). pH levels below 6.0-6.2 (MURPHY et al.,
1994) or up to 6.5 (PISCIOTTO et al., 1991) are
associated with decreased platelet viability. At 4
°C, it has been found that lactate accumulation is
minimal, and does not decrease the pH (SLICHTER,
1981). Studies have shown that platelet samples that
were stored at 4 °C showed better pH stability, a
reduced rate of glycolysis, and better response
when stimulated by epinephrine or collagen, than
platelets stored at room temperature; it has also been
suggested that refrigerated platelets have better cell

stability (RUMJANTSEVA; HOFFMEISTER,
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2010). The development of materials and bags for
the storage of platelets, such as containers that
promote the exchange of oxygen and carbon dioxide,
and greater platelet storage volumes to stabilize the
pH, would result in better viability of the platelets
(MURPHY, 2002). The pH of the PRP samples
did not reach levels that would cause a decrease in

platelet viability. The statistical differences found
among the samples stored between 30 and 6 days,
30 and 24 days, and 30 and 27 days were due to a
significant decrease of the pH (7.35) in the 30-day
samples, which may be explained by the anaerobic
conditions of the medium causing possible lactate
production during this period.

Table 3. Means and standard deviations (SD) for pH pre- and post-storage in PRP rabbit samples over the sampling

period (days) for this study.

Days Mean pH Pre SD pH Pre Mean pH Post SD pH Post
3 7.51 0.04 7.62 0.22
6 7.65 0.13 7.94 0.07
9 7.62 0.14 7.75 0.09
12 7.57 0.10 7.76 0.16
15 7.51 0.04 7.79 0.23
18 7.57 0.07 7.76 0.16
21 7.51 0.08 7.69 0.03
24 7.51 0.08 7.86 0.17
27 7.46 0.08 7.99 0.30
30 7.54 0.12 7.35 0.07

7.55° 0.09 7.75° 0.14

*Different letters in the same line show statistical differences.

Within twenty seconds after addition of calcium
thromboplastin to the samples, platelet aggregation
occurred in all samples (G1, G2, and G3, Figure
1 — A). The type and concentration of calcium
thromboplastin used for platelet activation was
effective, as indicated by Aleixo et al. (2011). Nunes
Filho et al. (2007) used 10% calcium chloride for
the activation of platelets in PRP from dogs, which
was also successful. However, according to Yamada
et al. (2012) calcium chloride is a weak platelet
activator, with its main function being to antagonize
the anticoagulant used, allowing the formation
of gel. The activation, for example by thrombin,
causes a change in the shape of the platelets, and
subsequently, they develop pseudopodia, which
promotes platelet aggregation and the subsequent
release of granules containing growth factors
through the open canalicular system (EVERTS
et al., 2006). According to Wallace et al. (1993),

in order for platelets to be considered clinically
effective, they must exercise a clotting function, i.e.,
prevent or stop bleeding. It was reported by Murphy
and Gardner (1971) that platelets are metabolically
active at room temperature, which does not occur
in platelets stored at 4 °C, for at lower temperatures
beta granules released to the storage medium
does not occur. In this study, platelet aggregation
occurred within the same time interval, for both
pre- and post-stored samples, as well as for an
independent evaluation period, which suggests
that PRP remained intact and viable during the
entire study period. Platelet degranulation occurs
only after aggregation/activation; therefore, it is
believed that the PRP remained within the platelet
granules. This is important for the use of platelets in
restorative and reconstructive surgery.
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Figure 1. Platelet-rich plasma from New Zealand rabbits. A: Platelet aggregation gel from a platelet-rich plasma sample
(G2) obtained after the addition of calcium thromboplastin on the 27th refrigerated storage day. B: Fungal colonies (red
arrows) growing on potato dextrose agar in a platelet-rich plasma sample (G1) after 21 days of refrigeration (4-6 °C).

No bacterial or yeast growth was observed in
any of the samples, regardless of the storage period,
but growth of mold was observed in samples after
21 days in the G1 and G3 groups (Figure 1 — B).
Previous studies investigating the concomitant
risk of bacterial growth in platelets stored at room
temperature suggest that storage is limited to five
days (RUMJANTSEVA; HOFFMEISTER, 2010).
The routine isolation of many pathogens involves
inoculation of blood agar and MacConkey agar
plates, followed by incubation for 24-48 h. These
methods are used to identify bacteria through the
production of pigments and odors in both blood
agar and MacConkey agar, and the production of
hemolysis on blood agar. Fungi are generally isolated
in Sabouraud dextrose agar or potato dextrose
agar, which has low pH that inhibits the growth
of most bacteria (HIRSH et al., 2004; QUINN et
al., 2005). The preparation of potato dextrose agar
involves adding 1.0 mL of 10% tartaric acid to
100 mL of each medium, and acidifying to ensure
consequent inhibition of bacterial growth at the end
of the incubation has a pH 0f 4.0-4.5 (GAVA, 2002).
Although mold growth occurred in the samples in
this present study after 21 days of storage in G1 and
3, no macroscopic or color changes were observed
in the samples. The pH of the samples from Gl

and G3 was 7.66 and 7.73, respectively, which are
pH values at which fungal growth does not occur
(QUINN et al., 2005). Therefore, it is assumed that
contamination with fungal spores occurred during
storage, and mold growth occurred when seeded
in medium with favorable pH. It was found that
the Eppendorf micro tubes prevented bacterial
contamination of samples and yeasts during storage.

In conclusion, the findings of this study
demonstrated that the PRP in New Zealand male
rabbits can be stored in 4-6 °C refrigeration for up
to 18 days, and can still maintain the number of
platelets, with no significant pH changes or bacterial
or fungal contamination.
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