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(57) ABSTRACT 

A washed platelet extract with increased platelet growth 
factor concentration and decreased total protein relative to 
platelet rich plasma, and methods of making and using such 
an extract for the treatment of disease and injuries recited 
herein, are provided. 
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WASHED PLATELET EXTRACT 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims priority to U.S. Provisional 
Application No. 62/845,140, filed May 8, 2019, and U.S. 
Provisional Application No. 62/971,425, filed Feb. 7, 2020, 
each of which is incorporated herein by reference in its 
entirety. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH 

[0002] Not applicable. 

REFERENCE TO A SEQUENCE LISTING 
SUBMITTED VIA EFS-WEB 

[0003] Not applicable. 

BACKGROUND 

[0004] Experimental and clinical data established platelets 
to be critical in physio-pathological processes such as 
inflammation, tissue regeneration and revascularization [ 1]. 
Regenerative growth factors and cytokines contained in 
platelets have always been appealing in regenerative and 
sports medicine [2]. In vivo, platelets are activated at the site 
of injury and release cytokines and growth factors stored in 
the dense membrane of the a-granules [3]. These molecules, 
when bound to the proper receptors, promote expression of 
genes involved in cellular recruitment, growth and morpho
genesis [4]. Other molecules present in the a-granules (e.g., 
adhesive proteins, clotting factors, fibrinolytic factors etc.) 
are involved in the inflammation processes [4]. In general, 
activation of platelets allows the release of a large number 
of soluble mediators, that are essential in wound healing, 
clotting, and angiogenesis [1-3]. Hence the interest in using 
platelets or blood plasma derivatives for regenerative medi
cine and tissue engineering applications. 
[0005] In the past 40 years, the possibility of using platelet 
or blood plasma derivatives has been extensively investi
gated [ 4, 5]. The first whole blood-derived product was 
platelet rich plasma (PRP) and used to describe the plasma 
with a platelet count above that of peripheral blood [ 6]. Ten 
years later, autologous PRP was used in maxillofacial sur
gery for its high fibrinogen content and anti-inflammatory 
characteristics able to induce cell proliferation [7]. Later on, 
autologous PRP has been used predominantly in the mus
culoskeletal field in sport injuries [ 6]. Other fields of PRP 
use include cardiac surgery, pediatric surgery, gynecology 
and more recently dermatology [6, 8-11]. 
[0006] A later formulation aimed to improve the potency 
of PRP was the so-called platelet lysate (PL) obtained by a 
simple step of freezing and thawing PRP with the intent of 
disrupting platelets contained therein and further centrifu
gation to remove any residual platelet fragments [5, 6]. More 
recently, different methods have been validated to remove 
fibrinogen from the lysate without compromising the final 
growth factors and cytokine composition [12, 13]. 
[0007] Allogeneic and autologous PRP have been tested in 
human medicine for tendinopathies like rotator cuff repair 
[14, 15], wound healing in ophthalmology [16], non-healing 
ulcers [17], persistent fracture non-unions [18], adhesive 
capsulitis of the shoulder (NCT01458691), endometrial 
regeneration (NCT02825849), as well PL for epicondylitis 
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[19] and cornea and ocular surface diseases [20]. Similarly, 
PRP has been used in veterinary medicine for the treatment 
of sport related injuries in horses for the rehabilitation of 
tendinous and ligamentous injuries [21-23], and wound 
healing [24]. Unfortunately, other plasma proteins are still 
present in the final formulation, and not all the components 
stored in the platelets can be efficiently released by the 
freezing-thawing procedure. Hence, only limited clinical 
results have been obtained, either in human medicine or 
veterinary medicine, with PRP and PL [21, 25-27]. 
[0008] Roadblocks to the use of PRP and PL include the 
large the amount of donor serum required, the low concen
tration of growth factors and cytokines, and the possibility 
of allograft material rejection [28]. In some cases, the 
volume of serum that needs to be injected into an injection 
site is still too large for the anatomical region, causing a less 
than ideal amount of serum injected to treat the injury being 
used. Furthermore, reactions can be caused using this 
method due to incompatibility between donor and recipient, 
as well as transfer of diseases [28, 29]. 
[0009] Therefore, a need in the art exists for improved 
platelet compositions, including compositions for autolo
gous, xenogeneic, allogeneic, or syngeneic applications, for 
use in various treatment methods without the risk for serum 
sickness or allergic reaction side effects. 

SUMMARY OF THE INVENTION 

[0010] In a first aspect, provided herein is a method of 
producing a washed platelet extract comprising the steps of 
i) separating plasma from a whole blood sample; ii) sepa
rating platelets from the plasma; iii) washing the platelets 
with buffered saline; iv) adding a detergent solution com
prising between 0.1 % and 2.5% detergent to the washed 
platelets and incubating the washed platelets with the deter
gent solution for a time sufficient to lyse at least 50% of the 
platelets, whereby a platelet lysate is formed; and v) sepa
rating the washed platelet extract from insoluble compo
nents of the platelet lysate. In some embodiments, the 
method additionally comprises the step of removing residual 
detergent from the washed platelet extract by spinning or 
using hydrophobic interaction chromatography. In some 
embodiments, the method additionally comprises the step of 
lyophilizing the washed platelet extract to form a lyophilized 
washed platelet extract. In some embodiments, in step (i), 
the plasma is separated from the whole blood sample by 
spinning the whole blood sample at a speed between 600xg 
and 1 000xg for about 5 minutes at a temperature between 
22° C. and 27° C. In some embodiments, in step (ii), the 
platelets are separated from the plasma by spinning the 
plasma at a speed between 600xg and 1 000xg for about 25 
minutes at a temperature between 22° C. and 27° C. In some 
embodiments, the buffered saline is phosphate buffered 
saline (PBS). In some embodiments, in step (iii), the plate
lets are washed at least 2 times. In some embodiments, in 
step (v), the washed platelet extract is separated from the 
insoluble components by spinning the platelet lysate at a 
speed between 3000xg and 5000xg for about 10 minutes at 
about 4° C. In some embodiments, prior to step (ii) the 
plasma is stored for at least 1 day at 4 ° C. In some 
embodiments, the washed platelets are incubated with the 
detergent solution for at least 1 hour. In some embodiments, 
the whole blood sample is an equine whole blood sample 
and the washed platelet extract produced is a washed equine 
platelet extract. 
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[0011] In some embodiments, the detergent selected from 
the group consisting of (1,1,3,3-Tetramethylbutyl)phenyl
polyethylene glycol (TRITON™ X-114), nonyl phenoxy
polyethoxylethanol (NP-40), 3-[(3 -Cholamidopropyl)dim
ethylammonio]-1-propanesulfonate (CHAPS), or 
polyoxyethylene (20) sorbitan monolaurate (TWEEN 20). In 
some embodiments, the detergent solution comprises 2% 
(1, 1,3,3-Tetramethylbutyl)phenyl-polyethylene glycol. 
[0012] In a second aspect, provided herein is a washed 
platelet extract generated by the methods described herein 
and free of plasma serum protein. In some embodiments, the 
washed platelet extract comprises at least 20 ng/mL of 
platelet growth factors when prepared from 50 mL of 
plasma. In some embodiments, the platelet growth factors 
include platelet derived growth factor (PDGF). In some 
embodiments, the washed platelet extract comprises less 
than 2 mg/mL total protein when prepared from 50 mL of 
plasma. In some embodiments, the washed platelet extract is 
lyophilized. 
[0013] In a third aspect, provided herein is a pharmaceu
tical composition comprising the washed platelet extract 
described herein and a pharmaceutically acceptable carrier. 
[0014] In a fourth aspect, provided herein is a method of 
treating lameness in a horse in need thereof, comprising 
administering to the horse a therapeutically effective amount 
of a pharmaceutical composition of washed equine platelet 
extract described herein, wherein the whole blood sample is 
an equine whole blood sample. In some embodiments, the 
pharmaceutical composition is administered at a volume 
between 0.1 mL and 1.0 L. 
[0015] In a fifth aspect, provided herein is a method of 
treating tendon or ligament injury in a subject in need 
thereof, comprising administering to the subject a therapeu
tically effective amount of a pharmaceutical composition of 
washed platelet extract described herein. In some embodi
ments, the subject is a human, a horse, a dog, a cat, a 
camelid, or a cow. 

INCORPORATION BY REFERENCE 

[0016] All publications, patents, and patent applications 
mentioned in this specification are herein incorporated by 
reference to the same extent as if each individual publica
tion, patent, and patent application was specifically and 
individually indicated to be incorporated by reference. 

BRIEF DESCRIPTION OF DRAWINGS 

[0017] FIGS. lA-lB show platelet isolation and lysis from 
equine whole blood samples. FIG. lA shows separation of 
platelets from plasma following centrifugation of plasma at 
800xg for 25 minutes at room temperature. FIG. lB shows 
separation of the washed equine platelet extract from 
insoluble components in the platelet lysate following lysis 
with 2% Triton-X114 and centrifugation at 800xg for 10 
minutes at 4° C. 
[0018] FIG. 2 shows GFP/IL-10 expression in M2-like 
macrophage cells. Live cells were selected based on Ghost
redd,m fluorescence. Macrophages were selected for double 
positive expression of CD45+CD11b+. Flow cytometry 
parameters for the GFP+/ILlO+cells were previously estab
lished using C57BL/6 mice. 
[0019] FIG. 3 shows the effects of intraperitoneal (IP) 
injection of the washed equine platelet extract (fresh or 
lyophilized and reconstituted) or PBS in the dextran sulfate 
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sodium (DSS)-induced colitis model. C57BL/6 mice were 
challenged with 4% DSS in the drinking water for 7 days to 
induce the disease followed by a recovery phase with water. 
Mice received IP injection of the washed equine platelet 
extract (1 mL of fresh or lyophilized and reconstituted) or 
PBS (1 mL) at day 2 and 4. Body weight was determined 
daily for each mouse and is depicted as the percentage of the 
initial value measured before the onset of the experiment 
(n=5 in each group). Data are expressed as the mean ±SEM 
and analyzed by Student's t-test. 
[0020] FIG. 4 shows an equine T cell suppression assay 
testing the effects of WEPLEX on T cell proliferation. 
Equine peripheral blood mononuclear cells (PBMCs) were 
isolated from whole blood, stained with CFSE and stimu
lated with PHA. After 3 days, the cells were collected and 
stained for CDS. With increasing concentration ofWEPLEX 
the T cells proliferation decreased. 
[0021] FIG. 5 shows a human T cell suppression assay 
testing the effects of WEPLEX on T cell proliferation. 
Human PBMCs were isolated from whole blood and stimu
lated with PHA. After 3 days the cells were collected and 
stained for Ki-67 and CD3. With increasing concentration of 
WEPLEX the T cells proliferation decreased (12.5% com
pare to 0.7%, upper right square). 
[0022] FIG. 6 shows a comparison of T cells ( equine and 
human PBMCs) following treatment with fresh and lyo
philized/reconstitute WEPLEX in a T cell suppression assay. 
Statistical analysis has been carried out with 3 replicates and 
3 independent preparations of WEPLEX and the lyo
philized/reconstituted WEPLEX. Data are expressed as the 
mean±SD and analyzed by Student's t-test, *P<0.05, **P<0. 
01, ***P<0.001 

DETAILED DESCRIPTION OF THE 
DISCLOSURE 

[0023] The present disclosure broadly relates to a washed 
platelet extract as well as methods of making and using such 
an extract. In some embodiments, the washed platelet extract 
is a washed equine platelet extract. 
[0024] In one aspect of the invention, whole blood 
samples are centrifuged, the top plasma layer is removed and 
centrifuged again to form a platelet pellet, the platelet pellet 
is washed, lysed with detergent, and centrifuged to yield a 
washed platelet extract. The washed platelet extract, pref
erably generated by the methods described herein, may be 
used to treat a disease or injury by administration of the 
washed platelet extract to a subject in need thereof. Refer
ences herein to centrifugation or spinning are considered 
equivalent terms. 
[0025] As used herein, "washed platelet extract" refers to 
a product derived from whole blood and having a high 
concentration of growth factors and cytokines but free of 
immunogenic serum plasma proteins. Growth factors and 
cytokines of the washed platelet extract include, but are not 
limited to, platelet derived growth factor (PDGF), trans
forming growth factor-beta! (TGF-~1), insulin-like growth 
factor-I (IGF-I), platelet-derived growth factor-AB (PDGF
AB), PDGF-BB, vascular endothelial growth factor 
(VEGF), epidermal growth factor (EGF), IL-4, IL-5, IL-6, 
IL-8, IL-12, IL-13, IL-17, INF-y, TNF-a, MCP-1, MIP-la, 
RANTES, IL-2, IL-5, IL-7, IL-9, IL-10, IL-15 G-CSF, 
GM-CSF, eotaxin, CXCLl 0 chemokine (IP-10), and MIP lb. 
A high concentration of growth factors and cytokines is 
considered to be a total growth factor and cytokine concen-
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tration of at least 10 ng/mL, at least 12 ng/mL, at least 15 
ng/mL, at least 20 ng/mL, at least 25 ng/mL, or at least 30 
ng/mL in a washed platelet extract produced from 50 mL of 
plasma. In some embodiments, the washed platelet extract 
includes at least 20 ng/mL of PDGF when produced from 50 
mL of plasma. In some embodiments, the washed platelet 
extract includes at least 30 ng/mL of PDGF when produced 
from 50 mL of plasma. In some embodiments, the total 
protein concentration in the washed platelet extract is less 
than 2 mg/mL, less than 1.5 mg/mL, less than 1 mg/mL, less 
than 0.8 mg/mL, less than 0.6 mg/mL, or less than 0.5 
mg/mL when the washed platelet extract is produced from 
50 mL of plasma. The washed platelet extract may be 
produced from any starting volume of whole blood or 
plasma as described herein. For example, when the washed 
platelet extract is produced from 100 mL, 150 mL, 200 mL, 
250 mL, or 500 mL of plasma, the concentrations of growth 
factors, cytokines, and total protein may be 2x, 3x, 4x, 5x, 
or 1 Ox higher than those specifically recited herein when the 
final volume of washed platelet extract is the same. 
[0026] The whole blood or plasma used to produce the 
washed platelet extract may be from any suitable source, 
including, but not limited to, equine, bovine, human, non
human primate, porcine, ovine, caprine, feline, canine, cam
elid, and other mammals. In some embodiments, the whole 
blood is equine whole blood and the washed platelet extract 
produced is a washed equine platelet extract. Equine whole 
blood and platelets are easily acquired in relatively large 
quantities compared to, for example, human whole blood or 
platelets. Additionally, equine whole blood and platelets are 
preferentially used rather than whole blood and platelets of 
other mammalian species, as the equine components are free 
of transmissible zoonotic diseases. However, the washed 
platelet extracts described herein may be prepared from any 
species and used for autologous, syngeneic, allogeneic, 
xenogeneic, or third party treatment, as would be understood 
by one of skill in the art in possession of the disclosure. 
[0027] As used herein, "washed equine platelet extract" 
refers to a product derived from equine blood with a high 
concentration of growth factors and cytokines, such as 
platelet derived growth factor (PDGF), but free of immu
nogenic serum plasma proteins. 
[0028] As used herein, "free" refers to a composition or 
conditions devoid of a certain component or reagent. Free of 
immunogenic serum proteins means the composition con
tains less than 1 % of total immunogenic serum proteins, or 
less than 0.5% of total immunogenic serum proteins by 
weight, and preferably contains less than 0.4%, less than 
0.2%, less than 0.1 % or less than 0.05% of total immuno
genic serum proteins. Immunogenic serum proteins are 
proteins not recognized by the host organism that are anti
genic and elicit an immune response in the host. Immuno
genic serum proteins may include, but are not limited to 
albumin, immunoglobulins, fibrinogen, and complement. In 
some embodiments, the washed platelet extract includes less 
than 0.2% of albumin, immunoglobulins, fibrinogen, or 
complement. 

Platelet Processing Methods 

[0029] A whole blood sample may be collected from any 
suitable source or any suitable species. The whole blood 
sample may be mixed with a citrate anticoagulant. In some 
embodiments, the whole blood sample is stored in a citrate 
phosphate dextrose adenine (CPDA-1) bag. In some 
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embodiments, the whole blood is human whole blood. In 
some embodiments, the whole blood is equine whole blood. 
[0030] An equine whole blood sample is collected from a 
horse. The horse may be any individual of the species Equus 
ferus, including the subspecies Equus ferus caballus. The 
equine whole blood sample may be mixed with a citrate 
anticoagulant. The maximum donation volume per equine 
animal is typically 15-18 mL/kg body weight every 3-4 
weeks. The volume of equine whole blood collected from 
the individual may be at least .5 L, at least 1 L, at least 1.5 
L, at least 2 L, at least 3 L, at least 4 L, at least 5 L, at least 
6 L, at least 7 L, or at least 7.5 L. In some embodiments, the 
equine whole blood sample is stored in a CPDA-1 bag. 
[0031] The whole blood is first processed by spinning for 
a time and under conditions sufficient to separate the whole 
blood into three layers after spinning-(i) the plasma (top 
layer); (ii) the white blood cells (middle layer); and (iii) the 
red blood cells (bottom layer). The whole blood may be 
centrifuged at a speed between 600xg and lOOOxg (e.g., 
600xg,650xg, 700xg, 750xg,800xg,850xg,900xg,950xg, 
or 1 OOOxg). In some embodiments, the whole blood may be 
centrifuged without the brake, such that the spinning is 
stopped without mechanical assistance. The whole blood 
may be centrifuged at a temperature between 20° C. and 27° 
C. (e.g., 20° C., 21 ° C., 22° C., 23° C., 24° C., 25° C., 26° 
C., or 27° C.). The blood may be spun or centrifuged for 
about 10 minutes (e.g., 3 minutes, 4 minutes, 5 minutes, 6 
minutes, 7 minutes, 8 minutes, 9 minutes, or 10 minutes.). In 
some embodiments, the whole blood is spun at 800xg for 5 
minutes at 25° C. without braking to reduce speed. In some 
embodiments, whole blood is stored at 4° C. for up to 24 
hours prior to processing. 
[0032] Following separation of the whole blood, the top 
plasma layer is removed and transferred to a separate 
container. The plasma may be stored at a temperature of 
about 4° C. for about 1 day, about 2 days, about 3 days, about 
4 days, about 5 days, about 6 days, about 7 days or about 8 
days. Without wishing to be bound by any particular theory, 
storage of the separated plasma for such a period of time 
prior to separation of the platelets from the plasma reduces 
platelet aggregation and improves resuspension and washing 
of the platelets. In general, lysis yield from stored platelets 
is improved over lysis yield from platelets immediately 
processed. 
[0033] After storage, plasma is processed by spinning or 
centrifugation for a time and under conditions sufficient to 
separate the platelets from the serum plasma (FIG. lA). The 
plasma may be centrifuged at a speed between 600xg and 
lOOOxg (e.g., 600xg, 650xg, 700xg, 750xg, 800xg, 850xg, 
900xg, 950xg, or lOOOxg). The plasma may be centrifuged 
at a temperature between 20 ° C. and 27° C. ( e.g., 20° C., 21 ° 
C., 22° C., 23° C., 24° C., 25° C., 26° C., or 27° C.). The 
plasma may be centrifuged for about 25 minutes ( e.g., 20 
minutes, 21 minutes, 22 minutes, 23 minutes, 24 minutes, 25 
minutes, 26 minutes, 27 minutes, 28 minutes, 29 minutes, or 
30 minutes). In some embodiments, the plasma is spun at 
800xg for 25 minutes at 25° C. 
[0034] Following separation of the platelets from the 
serum, the serum is removed. The resulting platelet pellet is 
washed with buffered saline ( e.g., phosphate buffered saline 
(PBS)) to remove residual serum and serum proteins. The 
washing step includes resuspension of the platelet pellet 
with buffered saline, followed by pelleting the platelets and 
removing the wash buffer. In some embodiments, the plate-
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lets are washed at least twice with PBS. In some embodi
ments, the platelets are washed at least three times with PBS. 
After the platelets are washed and pelleted, they may be 
stored at -80° C. In some embodiments, platelets may be 
stored for a day, a week, a month, 3 months, 6 months, 9 
months, one year or more before lysis. In some embodi
ments, the platelets are lysed immediately after washing. 
[0035] To lyse the platelets, platelets are resuspended in a 
detergent solution for a time sufficient for at least 50% ( e.g., 
at least 60%, at least 70%, at least 75%, at least 80%, at least 
85%, at least 90%, at least 95%, at least 97%, at least 98%, 
at least 99%, or at least 99.9%) of platelets to lyse. The 
platelets may be exposed to the detergent solution for at least 
1 hour, at least 2 hours, at least 4 hours, at least 6 hours, at 
least 8 hours, at least 12 hours, at least 18 hours or at least 
20 hours. The detergent solution may include between about 
0.1% and about 2.5% detergent, or between about 1% and 
about 2% detergent. The detergent solution may include 
0.1 %, 0.5%, 1 %, 1.5%, 2% or 2.5% detergent. In some 
embodiments, the detergent solution includes a buffered 
saline, such as PBS. In some embodiments, the detergent 
solution includes 2% Triton-X114. In some embodiments, 
the detergent solution includes 1 % Triton-X114. In some 
embodiments, the detergent solution includes 1 % CHAPS. 
In some embodiments, the detergent solution includes 1 % 
TWEEN 20. In some embodiments, the detergent solution 
includes 1 % NP-40. 

[0036] A suitable detergent for use in the platelet lysis step 
may be any non-denaturing detergent that can subsequently 
be removed from the platelet lysate. In some embodiments, 
the detergent is be selected from the group consisting of 
(1, 1,3,3-Tetramethylbutyl)phenyl-polyethylene glycol 
(TRITONTM X-114), nonyl phenoxypolyethoxylethanol 
(NP-40), 3-[(3-Cholamidopropyl)dimethylammonio ]-1-pro
panesulfonate (CHAPS), or polyoxyethylene (20) sorbitan 
monolaurate (TWEEN 20). Some non-denaturing detergents 
may be removed from the resulting platelet lysate more 
easily and efficiently than others. Selection of a readily 
removable detergent is preferred, but any non-denaturing 
detergent that can be separated from the lysate by any means 
is suitable. Detergent removal is outlined below. 
[0037] In some embodiments, the detergent is Triton
X114. Triton-X114 provides the added advantage of being 
removable by centrifugation due to its cloud point at 22° C. 
Additionally, the use of Triton-X114 allows removal of 
endotoxin from the washed platelet extract. In some embodi
ments, the washed platelet extract is prepared using Triton
X114 and is substantially free of endotoxin. 
[0038] After the platelets are lysed to yield a platelet 
lysate, the platelet lysate is centrifuged at a time and under 
conditions sufficient to separate from the platelet lysate a 
soluble fraction, referred to herein as the washed platelet 
extract, from the insoluble lysate components of the platelet 
lysate. Insoluble lysate components may include platelet cell 
membranes and other insoluble components such as organ
elle membranes. The platelet lysate may be centrifuged at a 
speed between 3000xg and 6000xg ( e.g., 3000xg, 3250xg, 
3500xg, 3750xg, 4000xg,4250xg,4500xg, 4750xg, 5000x 
g, 5250xg, 5500xg, 5750xg, or 6000xg). The platelet lysate 
may be centrifuged at about 4° C. (e.g., 2° C., 3° C., 4° C., 
5° C., or 6° C.). The platelet lysate may be spun for about 
10 minutes ( e.g., 5 minutes, 6 minutes, 7 minutes, 8 minutes, 
9 minutes, 10 minutes, 11 minutes, 12 minutes, 13 minutes, 
14 minutes, or 15 minutes). In some embodiments, the 

4 
Jun.23,2022 

platelet lysate is spun at 4000xg for about 10 minutes at 4° 
C. to form the washed platelet extract which is separated 
from the insoluble lysate components. 
[0039] In some embodiments, following separation of the 
washed platelet extract from the insoluble lysate compo
nents, detergent is removed from the washed platelet extract. 
Detergent may be removed by any suitable means known in 
the art including, but not limited to, centrifugation, direct 
binding, gel filtration, dialysis, precipitation, and ion-ex
change chromatography. The most appropriate method will 
depend on the molecular weight, concentration, and other 
properties of the detergent used for platelet lysis. For 
example, some detergents may have cloud points suitable for 
removal using centrifugation. Some detergents may be 
removed using detergent removal spin colunms such as 
DetergentOUT™. In general, detergent properties and suit
able methods for the removal thereof are known in the art, 
even while selection of a particular detergent to achieve the 
goals of the inventive methods is not. 
[0040] In some embodiments, the washed platelet extract 
is additionally spun or centrifuged to remove residual deter
gent. The washed platelet extract may be centrifuged at a 
speed between 12,000xg and 17,000xg (e.g., 12,000xg, 
13,000xg, 14,000xg, 15,000xg, 16,000xg, or 17,000xg). 
The washed platelet extract may be centrifuged at a tem
perature between 23° C. and 30° C. (e.g., 23° C., 24° C., 25° 
C., 26° C., 27° C., 28° C., 29° C., or 30° C.). The washed 
platelet extract may be centrifuged for about 20 minutes 
(e.g., 10 minutes, 11 minutes, 12 minutes, 13 minutes, 14 
minutes, 15 minutes, 16 minutes, 17 minutes, 18 minutes, 19 
minutes, or 20 minutes). In some embodiments, the washed 
platelet extract is further processed by hydrophobic interac
tion chromatography to remove residual detergent. 
[0041] In some embodiments, the washed platelet extract 
is lyophilized to form a solid powdered platelet extract 
composition. This lyophilized washed platelet extract is 
suitable for storage, for example, at -80° C. for at least 1 
day, at least 1 week, at least 2 weeks, at least 1 month, at 
least 2 months, at least 6 months, or at least 1 year. The 
lyophilized washed platelet extract may be reconstituted in 
in any volume of water or buffer prior to use. Reconstitution 
of the lyophilized washed platelet extract in reduced vol
umes of water or buffer allows for production of a more 
concentrated washed platelet extract product. 

Treatment 

[0042] According to the methods of the present disclosure, 
washed platelet extract is administered to a subject in need 
thereof. Subjects in need of treatment include those already 
having or diagnosed with a disease or injury as described 
herein, or those who are at risk of developing a disease or 
injury as described herein. 
[0043] A disease or injury of the present disclosure may 
include, but is not limited to, lameness, tendon injuries, 
degenerative joints, ligament injuries, bursitis, osteoarthritis, 
degenerative joint disease, inflammatory joint conditions, 
septic joints, tendon sheath injuries, tendon sheath inflam
mation, soft tissue injuries (including musculoskeletal soft 
tissue injuries), meniscal injuries, muscle injuries, bone 
fractures, fracture repair non-union, delayed unions or mal
unions in fracture healing, bone grafting, bone cysts, 
wounds, wound healing, wound infection, skin grafting, skin 
ulcers, bums, dry eye, corneal ulcers, conjunctiva! flap 
grafting, inflammation of the eye globe/orbit or the sur-
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rounding structures and tissues, gastrointestinal tract injury, 
gastrointestinal tract inflammation, septicemia, bacteremia, 
tooth decay, tooth extraction, surgical infection, spinal and 
nerve inflammation, and cancer (e.g., bladder cancer). 
[0044] Advantageously, the methods provided herein 
improve the chance for the subject to receive therapeutic 
benefit from a platelet therapy while minimizing the risk for 
life threatening complications from serum sickness or aller
gic reactions associated with the presence of immunogenic 
serum proteins (e.g., albumin, fibrinogen, complement, and 
IgG). 
[0045] As used herein, the terms "treat" and "treating" 
refers to therapeutic measures, wherein the object is to slow 
down (lessen) an undesired physiological change or patho
logical disorder resulting from a disease or injury as 
described herein. For purposes of this invention, treating the 
disease or injury includes, without limitation, alleviating one 
or more clinical indications, decreasing inflammation, 
reducing the severity of one or more clinical indications of 
the disease or injury, diminishing the extent of the condition, 
stabilizing the subject's disease or injury (i.e., not worsen
ing), delay or slowing, halting, or reversing the disease or 
injury and bringing about partial or complete remission of 
the disease or injury. Treating the disease or injury also 
includes prolonging survival by days, weeks, months, or 
years as compared to prognosis if treated according to 
standard medical practice not incorporating treatment with 
the washed platelet extract. 
[0046] Subjects in need of treatment can include those 
already having or diagnosed with a disease or injury as 
described herein as well as those prone to, likely to develop, 
or suspected of having a disease or injury as described 
herein. Pre-treating or preventing a disease or injury accord
ing to a method of the present invention includes initiating 
the administration of a therapeutic ( e.g., washed platelet 
extract) at a time prior to the appearance or existence of the 
disease or injury, or prior to the exposure of a subject to 
factors known to induce the disease or injury. Pre-treating 
the disorder is particularly applicable to subjects at risk of 
having or acquiring the disease injury. As used herein, the 
terms "prevent" and "preventing" refer to prophylactic or 
preventive measures intended to inhibit undesirable physi
ological changes or the development of a disorder or con
dition resulting in the disease or injury. In exemplary 
embodiments, preventing the disease or injury comprises 
initiating the administration of a therapeutic (e.g., washed 
platelet extract) at a time prior to the appearance or existence 
of the disease or injury such that the disease or injury, or its 
symptoms, pathological features, consequences, or adverse 
effects do not occur. In such cases, a method of the invention 
for preventing the disease or injury comprises administering 
washed platelet extract to a subject in need thereof prior to 
exposure of the subject to factors that influence the devel
opment of the disease or injury. In some embodiments, the 
subject is a racehorse and the administration of washed 
platelet extract is intended to prevent degeneration of joints. 
In some embodiments, washed platelet extract is coated on 
a surgical implant to prevent infection. In some embodi
ments, washed platelet extract is administered to a subject 
for skin rejuvenation. 
[0047] As used herein, the terms "subject" or "patient" are 
used interchangeably and can encompass any vertebrate 
including, without limitation, humans, mammals, reptiles, 
amphibians, and fish. However, advantageously, the subject 
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or patient is a mammal such as a human or non-human 
primate, or a mammal such as a domesticated mammal, e.g., 
dog, cat, horse, and the like, or livestock, e.g., cow, sheep, 
pig, and the like. In some embodiments, the subject is a 
horse. In some embodiments, the subject is a human. As 
used herein, the phrase "in need thereof' indicates the state 
of the subject, wherein therapeutic or preventative measures 
are desirable. Such a state can include, but is not limited to, 
subjects having a disease or injury as described herein or a 
pathological symptom or feature associated with a disease or 
injury as described herein. Washed platelet extract can be 
autologous, xenogeneic, syngeneic, allogeneic, or third 
party with respect to the subject or patient being treated. 

[0048] In some cases, a method of treating or preventing 
a disease or injury as described herein comprises adminis
tering a pharmaceutical composition comprising a therapeu
tically effective amount of washed platelet extract as a 
therapeutic agent (i.e., for therapeutic applications). As used 
herein, the term "pharmaceutical composition" refers to a 
chemical or biological composition suitable for administra
tion to a mammal. Examples of compositions appropriate for 
such therapeutic applications include preparations for oral, 
topical, parenteral, subcutaneous, transdermal, intradermal, 
intramuscular, intraperitoneal, intraocular, intravenous ( e.g., 
injectable), intraparenchymal, intraarticular, intraosseous, 
intratendinous, intraligamentous, subconjunctival, intrathe
cal, epidural, intracardial, or intraarterial administration. In 
some embodiments, the composition is applied topically to 
the eye as a cream or spray. In some cases, pharmaceutical 
compositions appropriate for therapeutic applications may 
be in admixture with one or more pharmaceutically accept
able excipients, diluents, or carriers such as sterile water, 
physiological saline, glucose or the like. For example, 
washed platelet extract described herein can be administered 
to a subject as a pharmaceutical composition comprising a 
carrier solution. 

[0049] Formulations may be designed or intended for oral, 
rectal, nasal, topical or transmucosal (including buccal, 
sublingual, ocular, vaginal and rectal) and parenteral (in
cluding subcutaneous, intramuscular, intravenous, intrader
mal, intraperitoneal, intrathecal, intraarticular, intratendi
nous, intraocular, intraparenchymal, intrathecal and 
epidural) administration. In some embodiments, the formu
lation may be a sterile suspension, emulsion, or aerosol. In 
general, aqueous and non-aqueous liquid or cream formu
lations are delivered by a parenteral, oral or topical route. In 
other embodiments, the compositions may be present as an 
aqueous or a non-aqueous liquid formulation or a solid 
formulation suitable for administration by any route, e.g., 
oral, topical, buccal, sublingual, parenteral, aerosol, a depot 
such as a subcutaneous depot or an intraperitoneal, intra
parenchymal or intramuscular depot. In some cases, phar
maceutical compositions are lyophilized. In other cases, 
pharmaceutical compositions as provided herein contain 
auxiliary substances such as wetting or emulsifying agents, 
pH buffering agents, gelling or viscosity enhancing addi
tives, preservatives, flavoring agents, colors, and the like, 
depending upon the route of administration and the prepa
ration desired. The pharmaceutical compositions may be 
formulated according to conventional pharmaceutical prac
tice (see, e.g., Remington: The Science and Practice of 
Pharmacy, 20th edition, 2000, ed. A. R. Gennaro, Lippincott 
Williams & Wilkins, Philadelphia, and Encyclopedia of 
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Pharmaceutical Technology, eds. J. Swarbrick and J. C. 
Boylan, 1988-1999, Marcel Dekker, New York). 
[0050] The preferred route may vary with, for example, 
the subject's pathological condition or weight or the sub
ject's response to therapy or that is appropriate to the 
circumstances. The formulations can also be administered 
by two or more routes, where the delivery methods are 
essentially simultaneous or they may be essentially sequen
tial with little or no temporal overlap in the times at which 
the composition is administered to the subject. 
[0051] Suitable regimes for initial administration and fur
ther doses or for sequential administrations also are variable, 
may include an initial administration followed by subse
quent administrations, but nonetheless, may be ascertained 
by the skilled artisan from this disclosure, the documents 
cited herein, and the knowledge in the art. 
[0052] In some cases, washed platelet extract may be 
optionally administered in combination with one or more 
additional active agents. Such active agents include anti
inflammatory, anti-cytokine, analgesic, antipyretic, antibi
otic, and antiviral agents, as well as growth factors and 
agonists, antagonists, and modulators of immunoregulatory 
agents (e.g., TNF-a, IL-2, IL-4, IL-6, IL-10, IL-12, IL-13, 
IL-18, IFN-a, IFN-y, BAFF, CXCL13, IP-10, VEGF, EPO, 
EGF, HRG, Hepatocyte Growth Factor (HGF), Hepcidin, 
including antibodies reactive against any of the foregoing, 
and antibodies reactive against any of their receptors). In 
some embodiments, the washed platelet extract may be 
administered in combination with a steroid, hyaluronic acid, 
polysulfated glycosaminoglycans, antibiotics, stem cells, 
interleukin 1 receptor agonist, bone marrow concentrate, 
platelet rich plasma, or combinations thereof. In some 
embodiments, for bone or wound repair washed platelet 
extract may be administered with or incorporated within 
bone cement, plaster of Paris, poly(methyl methacrylate), 
scaffolds, sutures, or implants. Any suitable combination of 
such active agents is also contemplated. When administered 
in combination with one or more active agents, washed 
platelet extract can be administered either simultaneously or 
sequentially with other active agents. For example, a subject 
with a tendon or ligament injury may simultaneously receive 
washed platelet extract and a steroid or corticosteroid for a 
length of time or according to a dosage regimen sufficient to 
support recovery and to treat, alleviate, or lessen the severity 
of the tendon or ligament injury. In some embodiments, 
washed platelet extract may be administered to augment 
bone grafting treatment. In some embodiments, washed 
platelet extract may be administered as a coating on an 
implant. 
[0053] In some embodiments, washed platelet extract is 
administered to a subject simultaneously undergoing surgi
cal, arthroscopic, or endoscopic repair of an orthopedic 
injury. In such cases, washed platelet extract can be provided 
to a subject in need thereof in a pharmaceutical composition 
adapted for direct administration to the tendon or ligament. 
Administration may be provided before, after, or simulta
neous with repair and suture of the tendon or ligament. 
Washed platelet extract can be administered directly to the 
tendon or ligament being repaired. Washed platelet extract 
may also be administered as part of a treatment in which the 
subject is receiving donor or graft tissues. Washed platelet 
extract may be applied via a collagen sponge or gel, hydro
gel, or tissue engineered scaffold. Administration as part of 
a cell sheet or sheath around the tendon or ligament being 
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treated is also envisioned. In some embodiments, sutures 
may be coated with the washed platelet extract. 

[0054] In some embodiments, washed platelet extract is 
administered to a subject in need thereof using an infusion, 
topical application, surgical transplantation, or implantation. 
In an exemplary embodiment, administration is systemic. In 
such cases, washed platelet extract can be provided to a 
subject in need thereof in a pharmaceutical composition 
adapted for intravenous administration to subjects. Typi
cally, compositions for intravenous administration are solu
tions in sterile isotonic aqueous buffer. The use of such 
buffers and diluents is well known in the art. Where neces
sary, the composition may also include a local anesthetic to 
ameliorate any pain at the site of the injection. Generally, the 
ingredients are either supplied separately or mixed together 
in unit dosage form, for example, as a cryopreserved con
centrate in a hermetically sealed container such as an 
ampoule indicating the quantity of active agent. Where the 
composition is to be administered by infusion, it can be 
dispensed with an infusion bottle containing sterile pharma
ceutical grade water or saline. Where the composition is 
administered by injection, an ampoule of sterile water for 
injection or saline can be provided so that the ingredients 
may be mixed prior to administration. In some cases, 
compositions comprising washed platelet extract are cryo
preserved prior to administration. In some cases, composi
tions comprising washed platelet extract are lyophilized and 
resuspended prior to administration. 

[0055] Therapeutically effective amounts of washed plate
let extract are administered to a subject in need thereof. An 
effective dose or amount is an amount sufficient to affect a 
beneficial or desired clinical result. With regard to methods 
of the present invention, the effective dose or amount, which 
can be administered in one or more administrations, is the 
amount of washed platelet extract sufficient to elicit a 
therapeutic effect in a subject to whom the extract is admin
istered. In some cases, an effective dose of washed platelet 
extract is about 0.1 mL to about 1 L (e.g., 0.1 mL, 0.2 mL, 
0.5 mL, 1 mL, 5 mL, 10 mL, 12 mL, 15 mL, 20 mL, 25 mL, 
30 mL, 40 mL, 50 mL, 75 mL, 100 mL, 150 mL, 200 mL, 
500 mL, 750 mL, or IL) that includes about 10 ng/mL to 
about 1 mg/mL ( e.g., 10 ng/mL, 20 ng/mL, 30 ng/mL, 40 
ng/mL, 50 ng/mL, 75 ng/mL, 100 ng/mL, 500 ng/mL, 1000 
ng/mL, 5000 ng/mL, 0.01 mg/mL, 0.05 mg/mL, 0.1 mg/mL, 
0.5 mg/mL, or 1 mg/mL) total cytokines and growth factors. 
Effective amounts will be affected by various factors that 
modify the action of the extract upon administration and the 
subject's biological response to the extract, e.g., severity of 
lameness, type of tissue damage, the subject's age, sex, and 
diet, the severity of inflammation, time of administration, 
and other clinical factors. 

[0056] Therapeutically effective amounts for administra
tion to a human subject can be determined in animal tests 
and any art-accepted methods for scaling an amount deter
mined to be effective for an animal for human administra
tion. For example, an amount can be initially measured to be 
effective in an animal model ( e.g., to achieve a beneficial or 
desired clinical result). The amount obtained from the ani
mal model can be used in formulating an effective amount 
for humans by using dose conversion factors known in the 
art. The effective amount obtained in one animal model can 
also be converted for another animal by using suitable 
conversion factors such as, for example, body surface area 
factors. 
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[0057] It is to be understood that, for any particular 
subject, specific dosage regimes should be adjusted over 
time according to the individual need and the professional 
judgment of the person administering or supervising the 
administration of the washed platelet extract. For example, 
dosage of the washed platelet extract for a particular subject 
with lameness can be increased if the lower dose does not 
elicit a detectable or sufficient improvement in lameness. 
Conversely, the dosage can be decreased if the lameness is 
treated or eliminated. 
[0058] In some cases, therapeutically effective amounts of 
washed platelet extract can be determined by, for example, 
measuring the effects of a therapeutic in a subject by 
incrementally increasing the dosage until the desired symp
tomatic relief level is achieved. A continuing or repeated 
dose regimen can also be used to achieve or maintain the 
desired result. Any other techniques known in the art can be 
used as well in determining the effective amount range. Of 
course, the specific effective amount will vary with such 
factors as the particular disease state being treated, the 
physical condition of the subject, the type of animal being 
treated, the duration of the treatment, route of administra
tion, and the nature of any concurrent therapy. 
[0059] Following administration of washed platelet 
extract to an individual subject afflicted by, prone to, or 
likely to develop a disease or injury described herein, a 
clinical symptom or feature associated with the disease or 
injury is observed and assessed for a positive or negative 
change. For example, for methods of treating lameness in a 
subject, positive or negative changes in the subject's gait, 
weight bearing position of affected limbs, active or passive 
flexion of limbs (also referred to as range of motion), or 
AAEP score (American Association of Equine Practitioners 
scale, which grades lameness on a scale of 0-5, see for 
example aaep.org/horsehealth/lameness-exams-evaluating
lame-horse on the World Wide Web) during or following 
treatment may be determined by any measure known to 
those of skill in the art including, without limitation, a 
lameness locator, pressure mats, pressure or force plate gait 
analysis, measurement of synovial fluid parameters, radio
graphs, ultrasound, MRI scan, CT scan, and nuclear scin
tigraphy. See, for example, Broeckx et al. ("Regenerative 
therapies for equine degenerative joint disease: A prelimi
nary study," PLOS ONE, 2014, 9(1):e85917). 
[0060] As used in this specification and the appended 
claims, the singular forms "a," "an," and "the" include plural 
references unless the context clearly dictates otherwise. Any 
reference to "or" herein is intended to encompass "and/or" 
unless otherwise stated. 
[0061] The terms "comprising", "comprises" and "com
prised of' as used herein are synonymous with "including," 
"includes" or "containing," "contains," and are inclusive or 
open-ended and do not exclude additional, non-recited 
members, elements, or method steps. The phraseology and 
terminology used herein is for the purpose of description and 
should not be regarded as limiting. The use of "including," 
"comprising," "having," "containing," "involving," and 
variations thereof, is meant to encompass the items listed 
thereafter and additional items. In other words, the terms are 
intended to be non-exclusive or open-ended. For example, a 
composition, a mixture, a process, a method, an article, or an 
apparatus that comprises a list of elements is not necessarily 
limited to only those elements but may include other ele
ments not expressly listed or inherent to such composition, 

7 
Jun.23,2022 

mixture, process, method, article, or apparatus. Use of 
ordinal terms such as "first," "second," "third," etc., in the 
claims to modify a claim element does not by itself connote 
any priority, precedence, or order of one claim element over 
another or the temporal order in which acts of a method are 
performed. Ordinal terms are used merely as labels to 
distinguish one claim element having a certain name from 
another element having a same name (but for use of the 
ordinal term), to distinguish the claim elements. 
[0062] As used herein, the term "about," when referring to 
a value or to an amount of mass, weight, time, volume, 
concentration, percentage or a physical dimension such as 
length, width, or diameter, is meant to encompass variations 
ofin some embodiments of +/-20%, in some embodiments 
of +/-10%, in some embodiments of +/-5%, in some 
embodiments of +/-1%, in some embodiments of +/-0.5%, 
and in some embodiments of +/-0.1 % from the specified 
value or amount, as such variations are appropriate to 
perform the disclosed methods. 
[0063] It is understood that any numerical value, range, or 
either range endpoint (including, e.g., "approximately 
none", "about none", "about all", etc.) preceded by the word 
"about," "substantially" or "approximately" in this disclo
sure also describes or discloses the same numerical value, 
range, or either range endpoint not preceded by the word 
"about," "substantially" or "approximately." 
[0064] The present invention has been described in terms 
of one or more preferred embodiments, and it should be 
appreciated that many equivalents, alternatives, variations, 
and modifications, aside from those expressly stated, are 
possible and within the scope of the invention. 

EXAMPLES 

[0065] The use of auto/allogeneic PRP and PL has many 
limitations. First, virtually all of the beneficial morphogens 
and anti-inflammatory factors in PRP are derived from the 
platelets contained therein. However, platelets constitute a 
small percentage (<0.5%) of the volume of PRP [6]. Further, 
plasma contains complement, immunoglobulins, albumin 
and/or fibrinogen, all of which render allogeneic PRP prone 
to immune/allergic response. 
[0066] To address issues with PRP and PL known in the 
art, we demonstrate in Examples 1-5 that purified platelets 
subsequently washed of plasma from which growth factors 
are extracted allows for the production of a biological 
product more concentrated in platelet extract (relative to 
standard PRP or PL) and also devoid of any plasma proteins 
which may cause an immune reaction. This Washed Equine 
PLatelet EXtract (WEPLEX) can be further lyophilized 
without affecting its biological properties. Our data supports 
the idea that xenogeneic equine platelet-derived extract may 
serve as an anti-inflammatory and regenerative pharmaceu
tical. 
[0067] Platelets and blood plasma derivatives such as PRP 
and PL have been extensively tested in regenerative medi
cine and stem cell-based tissue engineering [5, 36]. There 
are numerous studies, both in vitro and animal models, 
demonstrating the efficacy of these blood plasma derivatives 
[21, 37-41]. Unfortunately, the use of these products in 
clinical settings, mostly with autologous PRP or PL, has 
shown limited results in dermatology, dentistry, ophthalmol
ogy, orthopedics and others [11, 42, 43]. The major con
straint, and so the limited efficacy of all the blood plasma 
derivatives, is the limited availability of adequate growth 
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factors and cytokines released at the injection site [44]. 
Furthermore, composition variation correlates with age, sex 
and patient conditions [ 45]. In addition, the lack of a 
standardized protocol reduced the possibility to compare and 
reproduce all the clinical trials. Some effort has been tested 
in generating PRP and PL from a pool of multiple donors 
[46]. 
[0068] Here we addressed these limitations of auto/allo
geneic PRP and PL in an entirely novel manner. A novel 
biological product was created with our formulation of 
WEPLEX: Washed Equine PLatelet EXtract. The platelets 
were concentrated by centrifugation and washed multiple 
times with saline solution to remove plasma proteins such as 
albumin, immunoglobulins, fibrinogen and complement, 
which decreases the risk of serum sickness following admin
istration. At the end, the pellet of platelets is solubilized and 
lysed by the addition of a buffer containing detergent. The 
detergent emulsifies the platelet membranes and also allows 
the removal of endotoxins and encapsulated viruses. More
over, we showed the possibility to lyophilized WEPLEX and 
store the powder for later uses. This novel formulation is 
permissive for off-the-shelf use of batch-produced platelet 
extract for use in human and veterinary medicine. As dem
onstrated in Table 1, WEPLEX produced using 2% Triton
X114 was 266-fold more concentrated than PRP. Lyophiliza
tion also allowed for attaining high concentration of platelet 
extract post-reconstitution by using a smaller volume of 
diluent (potentially 2000-fold more concentrated than PL by 
decreasing 10-fold the initial volume). The new formulation 
would allow injection of active substances in quantities not 
otherwise achievable in restricted spaces [ e.g., ligaments, 
tendons and joints]. 
[0069] Equine platelets have been chosen over human and 
other common mammal platelet products derived from 
bovine, ovine and porcine sources because human platelets 
are not as easily acquirable in large quantities and multiple 
tests are required to assure safety from blood borne diseases. 
Equine platelets are preferentially employed because no 
transmissible equin-to-human zoonotic disease has been 
described to date. 
[0070] After testing multiple detergents, and considering 
lysis efficiency as the amount of PDGF over total proteins 
released compared to PL, 2% v/v Triton X-114 was chosen. 
Moreover, Triton X-114 has a relatively low clouding point 
at 22° C. and can be efficiently removed from the final 
preparation by phase separation. Indeed, centrifugation 
15,000xg at 27° C. allowed the separation of the detergent 
phase (lower phase) with the aqueous/protein phase (upper 
phase). The detergent phase allowed the removal of endo
toxin from the final proteins extract [47, 48]. 
[0071] Denaturation of proteins or loss of biological activ
ity can occur by heating, freezing, agitation in aqueous 
solutions. Furthermore, storage of liquid solutions of pro
teins can be quite troublesome. Lyophilization can protect 
against some of these effects and can extend the shelflife of 
protein preparations. Under vacuum (very low pressure), the 
vapor-liquid equilibrium of the solvent is shifted towards the 
gas phase, while our protein extract, remains primarily in the 
solid phase. Using vacuum, we easily removed solvent with 
very little stress on WEPLEX, leaving a dry, solid sample. 
The dry powder was easily reconstituted in deionized water. 
[0072] In vitro suppression assay showed that lyophilized/ 
reconstituted WEPLEX was substantially equivalent to a 
freshly-generated WEPLEX preparation. indeed, with 
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equine or human PHA-activated T cells, both lyophilized/ 
reconstituted or freshly generated WEPLEX were able to 
suppress T cell proliferation in vitro. 
[0073] We further tested the immunosuppressive proper
ties of WEPLEX on isolated peritoneal macrophages. 
Depending on the microenvironment, macrophages can 
polarize to Ml (inflammatory) or M2 (anti-inflammatory) 
phenotypes. We established the conversion to an M2-like 
phenotype by detecting the IL-10 secreted in the media and 
by establishing the amount of IL-10+ cells by flow cytom
etry. We used peritoneal macrophages derived from Vert-X 
IL-10 reporter mice. Vert-X mouse cells that produce IL-10 
become green and can be easily detected by flow-cytometry. 
WEPLEX was able to polarize peritoneal macrophages to a 
M2-immunosuppressive phenotype. 
[0074] Finally, we determined the regenerative and pro
tective properties of WEPLEX in an acute tissue injury 
model: DSS-induced colitis in mice. WEPLEX was able to 
protect the mice from any major weight loss induced by DSS 
and to increase survival by at least 5 days compared to the 
mice treated with PBS. These results indicate that WEPLEX 
has a protective effect in an acute injury model and it can be 
used in a xenogeneic setting. 
[0075] The WEPLEX preparations described herein are 
likely to have a broad and significant impact on acute tissue 
injury in the human medical field. It could potentially be 
used not only in acute tissue injury syndromes and regen
erative medicine, but also in other medical fields where 
platelet-derived products have been used, such as dermatol
ogy, cardiology and sports medicine. WEPLEX could also 
have a positive impact in the veterinary medical field where 
platelet-derived products are used as well for years [49-51]. 

Example 1 

[0076] The embodiment described here demonstrates the 
production and characterization of a washed equine platelet 
extract. 

Methods 

[0077] Whole blood was collected by phlebotomy from 
the jugular vein from 14 horses (range, 1-33 years; mean 21 
years; 12 mares, 8 geldings, 8 Quarter, 2 Peruvian paso, 1 
Paint, 1 Belgian Warmblood, 1 Haflinger and 1 Appaloosa) 
housed at the School of Veterinary Medicine, University of 
Wisconsin-Madison. CPDA-1 anticoagulant was included in 
the collection bag to prevent coagulation. Each unit consists 
of a PL 146 Plastic primary container with 63 mL of 
CPDA-1 solution containing 2 g dextrose (monohydrate) 
USP, 1.66 g sodium citrate (dihydrate) USP, 188 mg citric 
acid (anhydrous) USP, 140 mg mono basic sodium phosphate 
(monohydrate) USP and 17 .3 mg adenine USP, to prevent 
coagulation Two liters of blood per donation per horse was 
collected. 
[0078] After obtaining the whole blood, the sample was 
transferred into 250 mL conical tubes, under sterile condi
tions. The undiluted blood was centrifuged at 800xg for 5 
min at room temperature (22 to 27° C.), with no brake 
applied. After the spin, three distinct layers were observed: 
a bottom layer ofred blood cells (accounting for 50-80% of 
the total volume); a very thin band of white blood cells in the 
middle layer (also called "buffy coat") and a top layer of 
straw-colored platelet-rich plasma (PRP). After centrifuga
tion, the PRP above the red blood cell layer was transferred 
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into new tubes. A second centrifugation at 800xg for 20 min 
at room temperature allows the isolation of the platelets 
from the plasma (FIG. lA). The supernatant is discarded and 
the pelleted platelets were washed twice with Dulbecco's 
phosphate-buffered saline (DPBS) without calcium or mag
nesium. The pelleted platelets can be stored at -80° C. prior 
to lysis. 

[0079] Storage of the plasma at 4 ° C. for between 1 to 7 
days resulted in progressive loss of aggregation properties 
by the platelets. As a result, pelleted platelets are more easily 
resuspended and washed. Overall lysis yield in the freshly 
pelleted platelets was lower compared to the platelets left in 
serum for a few days, most likely due to the aggregates 
formed during the second centrifugation in fresh plasma. 
Indeed, it is known that platelets lose aggregation properties 
over time. 

[0080] To prepare platelet lysate, different detergent-con
taining solutions were tested. Lysis buffer composition was 
assessed by testing different % v/v of detergent in DPBS 
(Triton X-100, Triton X-114, NP-40, TWEEN-20 and 
CHAPS at concentration up to 2% v/v). To maximize the 
concentration density of the platelet extract, the smallest 
volume of lysis solution that allowed full solubilization of 
the platelets was added to the washed platelet concentrate 
for 30-60 min at room temperature. After lysis, the insoluble 
material was removed by centrifugation at 1 000xg at 4 ° C. 
Removal of detergent was achieved on detergent removal 
spin colunms, DetergentOUT™, from G-Biosciences fol
lowing manufacturer's specifications. 

[0081] In some embodiments of the washed equine plate
let extract, the platelets were lysed using 2% Triton-Xl 14 in 
PBS overnight. Centrifugation at 4000xg allowed the 
removal of insoluble components from the platelet extract 
(FIG. 18). Further centrifugation at 15,000xg at 27° C. 
removed most of the detergent. Less than 0.1 % residual 
detergent remained. Further scrubbing of the detergent could 
be achieved using hydrophobic interaction chromatography 
(HIC). 

[0082] The biochemical attributes of the different lysed 
platelet extracts were tested for total protein content and 
platelet-derived growth factor (PDGF) concentration and the 
presence of plasma proteins such as total equine IgG (US
Biological, Life Sciences) by ELISA, fibrinogen by 
mechanical clot detection/Stago Compact Maxand (Marsh
field Labs) and albumin measured at University of Wiscon
sin Veterinary Care, Diagnostic Pathology Services. The 
presence of endotoxin was evaluated by LAL Chromogenic 
Endotoxin Quantitation Kit (Pierce) in every final lysate 
prior to in vitro cell culture experiments. 

[0083] Speed-vac from Eppendorf was used to lyophilize 
the sample. The sample was placed in 1.5 mL Eppendorf 
tubes with open cap and freeze on dry ice prior using in 
speed-vac to prevent loss of material from bumping. Under 
low pressure vacuum (760 to 25 Torr), the vapor-liquid 
equilibrium of the solvent is shifted towards the gas phase, 
while the proteins and molecules ofWEPLEX remains in the 
solid phase. After all the solvent was removed by the 
process, a solid dry sample remained (plus salts that were 
present in the solvent buffer). The sample was resuspended 
in the desired amount of buffer or water. 
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[0084] All statistical analyses were performed using Prism 
8 Software. Unless otherwise indicated, tests of statistical 
significance were conducted using a two-tailed Student's t 
test. Data display normal variance. P values<0.05 were 
considered to be statistically significant. 

Results 

[0085] Two liters of equine whole blood were collected 
from each horse by phlebotomy at the School of Veterinary 
Medicine, University of UW-Madison in CPDA-1 bags. 
Undiluted whole blood was transferred to a 250 mL conical 
tube under sterile conditions and centrifuged at 800xg for 5 
min at room temperature. This low speed centrifugation 
allows the separation of erythrocytes and leukocytes from 
the platelet rich plasma (PRP). Two distinct layers could be 
observed: bottom layer, red blood cells and granulocytes 
( accounting for 50-80% of the total volume), and a top layer, 
straw-colored PRP. After centrifugation, the PRP above the 
red blood cell layer was transferred into new tubes. A second 
centrifugation at 800xg for 20 min at room temperature 
allows the separation of the platelets (as a pellet) from the 
plasma. The supernatant is discarded and the pelleted plate
lets were washed twice with Dulbecco's phosphate-buffered 
saline (DPBS) without calcium or magnesium to remove any 
residual plasma. Pelleted platelets are stored at -80° C. for 
later processing. 

[0086] The next step involved platelet disruption with a 
detergent that would allow for maximal yield of protein 
content (PDGF served as a surrogate) and could serve as a 
contemporaneous viral inactivation step (for enveloped 
viruses). In order to identify an optimal lysis buffer, the 
proteins extraction efficiency from the platelets was tested 
with an array of detergents amenable to latter good manu
facturing process (GMP) processing (Table 1). We tested: 
Triton X-114 (0.5-2%), CHAPS (1-0.1 %), NP-40 (0.1-2%), 
TWEEN 20 (0.1-2%) in DPBS. Table 1 shows the optimal 
percentage v/v for every detergent tested. Pelleted platelets 
derived from 100-200 mL of PRP were lysed for 1-2 hours 
at 4° C. and insoluble components were removed by cen
trifugation 4000xg at 4 ° C. Removal detergents from 
extracts was carried out with DetergentOUT™ spin column 
following manufacturer's instructions. 

[0087] Following detergent removal, total proteins content 
were measured by BCA assay. ELISA for PDGF content 
served as a surrogate of platelet extraction efficiency and 
ELISA for total IgG content served as a surrogate of residual 
plasma protein contamination (Table 1 ). Yield efficiency was 
calculated as amount of PDGF per total protein respect to the 
one obtained from PRP (Table 1 ). Amongst tested deter
gents, Triton X-114 2% was most efficient in yielding a 
protein rich platelet extract 266-fold higher than PRP (Table 
1). Equine IgG were detected only in the PRP (150±5 
mg/mL) and no trace of IgG could be detected in the extracts 
derived from washed platelets, independently of the lysis 
detergent used. Similarly, no albumin or fibrinogen could be 
detected in the equine platelets extract generated with 2% 
Triton X-114 (Table 1). No endotoxin was detected in the 
final preparations ( detection limit of the kit was 0.06 endo
toxin units (EU)/mL). 
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TABLE 1 

PDGF and protein yield efficiency of the washed equine platelet extract using various detergents 

mg/mL ng/mL ng/mL mg/dL g/dL ng PDGF/ Yield 
Detergent proteina PDGFb IgGsc Fibrinogend Albumine mg protein efficiency 

PRP 11.5 ± 2.8 2.3 ± 1.3 150 ± 5 
CHAPS 1% 1.4 ± 0.2 17.1 ± 2.0 
TWEEN 20 1% 2.0 ± 0.2 15.0 ± 2.9 
NP40 1% 1.6 ± 0.1 21.5 ± 3.4 
Triton X-1 14 2% 1.3 ± 0.3 69.2 ± 6.0 

"Protein concentration detected with BCA Protein Assay. 

bTotal equine IgGs and 

"PDGF concentration detected by ELISA. 

dDetected at Marshfield Labs and 

N.D. 
N.D. 
N.D. 
N.D. 

105 ± 9 
N.M. 
N.M. 
N.M. 
N.D. 

edetected at University of Wisconsin Veterinary Care, Diagnostic Pathology Services. 

N.M. not measured, 

N.D. not detected 

Data represent mean ± SD of 3 different preparations. 

Example 2 

1 ± 0 
N.M. 
N.M. 
N.M. 
N.D. 

[0088] The embodiment described herein demonstrates 
the immunosuppressive properties of the washed equine 
platelet composition using mouse peritoneal macrophages. 
[0089] Peritoneal macrophages are non-adherent cells in 
situ and when they are isolated from the peritoneal cavity 
and cultured in dishes, they become adherent so that mac
rophages may be separated from other types of cells from the 
peritoneal cavity. Peritoneal macrophages are easy to obtain 
and are therefore used in the art as primary macrophages for 
in vitro studies. Moreover, depending on the microenviron
ment, macrophages can polarize to Ml (inflammatory) or 
M2 (anti-inflammatory) phenotypes. 

[0090] When macrophages are polarized to an M2-like 
phenotype they secrete IL-10, one of the key cytokines 
preventing inflanmiation-mediated tissue damage. In order 
to investigate the immunosuppressive properties of the 
washed equine platelet composition, ELISA assay was used 
to test the composition's capacity to convert resting macro
phages to an M2-like phenotype and produce IL-10 using 
cells from IL-10 reporter mice. The IL-10 reporter mice used 
are Vert-X mice, which exhibit baseline intracellular GFP 
expression in leukocytes via an internal ribosomal entry 
site-enhanced green fluorescent protein fusion downstream 
of exon 5 of the IL-10 gene and are therefore useful to the 
study of IL-10 expression and regulation. 

Methods 

[0091] Mice (C57BL/6 or Vert-X, either female or male 
8-12 weeks old) were anesthetized with isoflurane and 
peritoneal cells were immediately isolated by washing the 
peritoneal cavity with sterile DPBS containing 10% FBS. To 
obtain monolayers of peritoneal macrophages, the cell con
centration was adjusted to 5-10 million cells/mL in complete 
Rl 0 media. The cells were allowed to adhere to the plate by 
culturing them 16 hat 37° C. Nonadherent cells were then 
removed by gently washing a few times with warm PBS. 
Complete Rl 0 was added to the tissue plate with the addition 
of a range of WEPLEX (0.01-0.1 % v/v) for 24 h. 
[0092] Expression of IL-10 secreted in the culture media 
was measured by ELISA (Invitrogen). Expression of IL-10 
by flow cytometry was carried using peritoneal macrophages 
from GFP/IL-10 reporter mice (Vert-X mice) and by staining 
for CD45 and CDll b antibodies (Invitrogen). 

0.2 ± 0.1 
12.2 ± 2.3 61 ± 33 

7.5 ± 2.6 38 ± 22 
13.4 ± 2.3 67 ± 35 
53.2 ± 13.1 266 ± 133 

[0093] Peritoneal exudate cells from Vert-X mice were 
plated in six-well plates overnight at 37° C., and the non
adherent cells were removed the day after by replacing the 
medium and supplementing it with 0.2-0.02-0.02% (v/v) of 
the washed equine platelet composition. After 24 hours 
culture medium was tested for IL-10 secretion by anti
mouse IL-10 ELISA and cells were stained for CD45 and 
CDll band screened for expression of GFP (IL-10) by flow 
cytometry. As positive control one well of macrophages was 
treated with LPS for 24 h. 

Results 

[0094] Monocytes/Macrophages are innate immune effec
tors which can be polarized to an M2 immune suppressor 
state functionally characterized by their production ofIL-10 
[33]. We tested the ability of WEPLEX to convert resting 
peritoneal macrophages to an IL-10+ M2-immunosuppres
sive like phenotype. To assess M2 polarization, we utilized 
peritoneal macrophages derived from Vert-X mice [34] 
which co-express GFP when IL-10 expression takes place. 

[0095] Peritoneal cells from Vert-X mice were plated in 
six-well plates overnight at 37° C., and the non-adherent 
cells were removed the day after by replacing the media and 
supplementing it with 0.1-0.01 % v/v of WEPLEX. After 
overnight culture, the overlying media was tested for IL-10 
secretion by ELISA and cells were stained for CD45 and 
CDll band screened for the co-expression of GFP (IL-10) 
by flow cytometry (FIG. 2). As a positive control for 
macrophage activation, macrophages was treated with LPS 
for 24 h. Macrophages treated with LPS secreted in the 
culture media the highest amount of IL-10 (1.1 ng/mL). 
Macrophages treated with 0.01 % or 0.1 % v/v WEPLEX 
secreted 0.3 ng/mL of IL-10 while. These cells also dis
played an increase frequency of GFP+/ILlO+ macrophages 
(21.2% CD11b+CD45+GFP+ for 0.01% v/v of WEPLEX, 
FIG. 2). IL-10 could not be detected in the macrophages 
cultured in complete media without WEPLEX. 

Example 3 

[0096] The embodiment described herein demonstrates 
the safety of washed equine platelet composition. Also 
described in this embodiment is the effect of the washed 
equine platelet composition on dextran sulfate sodium 
(DSS)-induced colitis (colon inflanmiation) in mice. 
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Methods 

[0097] Safety-To evaluate safety of the final formulation 
of WEPLEX, one group of mice (n=3) received 1 mL of 
WEPLEX intraperitoneally (IP) every other day for 2 rounds 
of injections. Signs for sensitization were monitored imme
diately post-injection and over time. None of the mice 
sensitized with the 1 mL dose showed signs of labored 
breathing, lethargy, tremors, or other signs of shock when 
challenged with WEPLEX. 
[0098] Soft-tissue injury model-DSS-induced acute coli
tis model was used to explore the therapeutic and possibly 
regenerative effect of the washed equine platelet extract in 
mice. DSS with MW 40-44 kDa (Sigma) was dissolved in 
ultra-pure water at concentrations of 4%. C57BL/6 (either 
female or male 8-12 weeks old) mice were exposed to the 
DSS solutions ad libitum for 7 days followed by regular 
water thereafter. At day 2 and day 4 mice received either 1 
mL of the washed equine platelet extract or PBS intraperi
toneally (IP). Mice treated with DSS lose a significant 
amount of body weight as sign of the disease. A weight loss 
larger than 25% of the initial body weight is considered the 
end-point for the animal by IACUC protocol standards. 
[0099] IP administration of washed equine platelet extract 
protected the mice from any major weight loss induced by 
DSS (see FIG. 3). These findings demonstrate that the 
washed equine platelet extract has a protective effect in an 
acute injury model. In addition, it showed that the washed 
equine platelet extract can be used in a xenogeneic setting 
( equine derived platelet product injected in a mouse model). 

Results 

[0100] Provision of DSS in drinking water leads to toxic 
colitis manifest clinically by weight loss [35]. We used this 
acute tissue injury model to test the anti-inflammatory 
pharmaceutical properties ofWEPLEX administered paren
terally. Fresh WEPLEX was prepared and lyophilized 
WEPLEX was reconstituted in the same volume from which 
it was generated. To induce colitis, DSS (molecular weight 
5,000; !VIP Biomedicals Inc., Eschwege, Germany) was 
added into drinking water C57BL/6 mice (either male or 
female, 8-12 weeks old) at a concentration of 4% (w/v) for 
7 days. After 7 days, DSS water was exchanged for fresh 
water. Mice were randomly allocated into four groups (n=5 
each) as follows: WEPLEX group was given 1 mL of fresh 
extract or lyophilized/reconstituted intra-peritoneal (IP) on 
day 2 and 4, control groups were given 1 mL of PBS on day 
2 and 4. The IP administration of WEPLEX was able to 
significantly mitigate weight loss during the peak of the 
colitic syndrome around day 10 (FIG. 3, upper panels), and 
also improved overall survival in mice (FIG. 3, lower 
panels). 

Example 4 

[0101] In vitro suppression assays are used to determine 
the suppressive capacity of cells or compounds by measur
ing their abilities to suppress the proliferation of responding 
T cells. The responder cells are labeled with a proliferation 
tracking dye or an antibody. The responder cells are incu
bated with the cells or compounds and stimulated for 
proliferation in the presence of immunomodulatory com
pounds. The proliferation of the responder cells in each 
treatment condition is tracked by flow cytometry after 3-4 
days of activation. 
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Methods 

[0102] Equine and human peripheral blood mononuclear 
cells (PBMCs) were isolated by the modified protocol 
described by Panda et al. [30]. Briefly, anticoagulant-treated 
blood, diluted two-fold on DPBS, was carefully layered on 
top of one-volume of Ficoll-Paque PLUS density gradient 
media (GE Healthcare) in a tube. The tube was then centri
fuged 400xg for 30 min at 25° C. This first centrifugation 
step generated three layers: the upper layer was plasma, the 
intermediate layer containing mononuclear cells and the 
bottom layer, which consisted mostly of erythrocytes and 
polymorphonuclear granulocytes. The plasma/Ficoll 
medium interface contains both PBMCs and platelets. To 
isolate PBMCs, this interface was carefully removed, 
washed with a salt-buffered solution, and then centrifuged. 
The supernatant, containing platelets, Ficoll and plasma, 
was removed, leaving a pellet of purified PBMCs. 
[0103] PBMCs were cultured in 12 or 24 tissue plates 
(Corning®) at a density of 1 million cells/mL in complete 
RIO: RPMI-1640 with L-Glu (Coming), 10% fetal bovine 
serum -FBS (Sigma), 2 mM L-Glutamine (Lonza), 10 mM 
HEP ES (Lonza), 0 .1 mM Beta-mercaptoethanol ( Gip co) and 
the addition of 100 U/mL penicillin/streptomycin. 
[0104] T cells activation was achieved by stimulating T 
cells with phytohemagglutinin-L (PHA-L), Invitrogen™ 
[31]. Cells were cultured 3 days with PHA-L solution (500x) 
at 2 µL per mL of culture medium. 
[0105] In our assay, we tested the suppression of phyto
hemagglutinin (PHA)-activated T cells with WEPLEX. We 
isolated peripheral blood mononuclear cells (PBMCs) from 
whole equine blood or whole human blood. 
[0106] The proliferation of equine PBMCs was tested by 
labeling the cells with carboxyfluorescein succinimidyl ester 
(CFSE). CFSE is a cell-permeant, non-fluorescent pro-dye. 
Intracellular esterases in live cells cleave the acetate groups 
of CFSE producing a molecule with green fluorescence that 
is also now membrane impermeant. The succinimidyl ester 
group reacts indiscriminately with intracellular free amines 
to generate covalent dye-protein conjugates. The result is 
live cells with an intracellular fluorescent label. The content 
of CFSE decreases in proliferating cells per generation. 
[0107] Equine PBMCs were labeled with 5 µM car
boxyfluorescein succinimidyl ester (CFSE; Molecular 
Probes, Eugene, Oreg., USA) in lmL of PBS for 15 min at 
3 7° C. The labeling was halted by adding an excess of fetal 
calf serum (FCS), and the samples were washed twice with 
RPMI-1640 (Corning) supplemented with 10% FBS 
(Sigma). The CFSE-labeled cells were cultured with a range 
ofWEPLEX (0.01-10% v/v), fresh or freshly reconstituted 
lyophilized. The T cells CFSE fluorescence intensity was 
analyzed by flow cytometry after 3-4 days of co-culture and 
proliferation. The analysis of CDS T cells was performed 
with the use of anti-equine CDS (Invitrogen) flow cytometry 
antibodies. 
[0108] For human T cells proliferation, PBMCs were 
labeled post-treatment with Ki-67 (also known as MKI67) a 
cellular marker for proliferation. Ki-67 is strictly associated 
with cell proliferation. During interphase, the Ki-67 antigen 
can be exclusively detected within the cell nucleus, whereas 
in mitosis most of the protein is relocated to the surface of 
the chromosomes. 
[0109] PBMCs, from horse and human, were cultured in 
the presence of WEPLEX (1-10% v/v) and presence or 
absence of PHA. After 3 or 4 days the cells were collected, 
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stained with a viable dye followed by surface staining with 
T cells markers. Proliferation was detected by flow cytom
etry (FIGS. 4 and 5). Concentrations ofWEPLEX up to 10% 
were able to suppress T cells proliferation, both for equine 
PBMCs (allogeneic properties), and human PBMCs (xeno
geneic properties). 
[0110] Furthermore, two different formulations of 
WEPLEX were tested: fresh and lyophilized/reconstitute. To 
maintain the same potency (in terms of regenerative com
ponents of the extract) the lyophilized sample was recon
stituted in the same volume from what it was generated (i.e. 
1 mL of WEPLEX was lyophilized; 1 mL of molecular 
biology grade water was used for reconstitution). As shown 
in FIG. 6, the lyophilized/reconstitute sample has similar 
bioactivity compared to the freshly prepared. Lyophilization 
can increase the shelflife of the extract without affecting its 
potency. 

Results 

[0111] PRP and related platelet lysate derivatives have 
been shown to be potent suppressors of T-cell functionality, 
including TCR-mediated mitogenic response [32]. To deter
mine the T-cell immunosuppressive potential of WEPLEX, 
we analyzed its ability to suppress the replicative response 
of equine or human phytohemagglutinin (PHA) activated 
peripheral blood mononuclear cells (PBMCs). Ficoll-en
riched PBMCs from horse and human were cultured in 
presence of WEPLEX (1-10% v/v) and PHA. After 72-96 
hours, the cells were collected and analyzed by flow cytom
etry (FIGS. 4, 5, and 6). The proliferation of equine PBMCs 
was tested by labeling the cells with carboxyfluorescein 
succinimidyl ester (CFSE) prior to stimulation and thereafter 
assessing dye dilution as a surrogate ofreplication (FIGS. 4 
and 6). Concentration as low as 1 % v/v of WEPLEX was 
able to significantly decrease the proliferation of equine 
CDS+ T cells ( 41.8% CDS+CFSE+ proliferating T cells 
respect 34.9% CDS+CFSE+ with 1 % v/v WEPLEX, FIG. 4). 
Full suppression of proliferation was achieved with 10% v/v 
ofWEPLEX added to the culture media (2.4% CDS+CFSE+, 
FIG. 4). Similar results were observed with the lyophilized/ 
reconstituted WEPLEX formulation (FIGS. 4 and 6). 
[0112] For human T-cell proliferation, PBMCs were 
labeled post-PHA activation with Ki-67 (FIGS. 5 and 6). 
Concentration of 1 % v/v ofWEPLEX, both with the fresh or 
lyophilized/reconstituted WEPLEX formulation, decreased 
the proliferation of human CD3+ T cells more than 3-fold 
with respect to the PHA-stimulated control (12.5% CD3+ 
Ki6r proliferating T cells respect 4.1 % CD3+Ki6r with 
10% v/v of WEPLEX, FIGS. 5 and 6). Full inhibition of 
human T cells proliferation was achieved with concentration 
of 4% v/v of WEPLEX (0.7 CD3+Ki6r, FIGS. 5 and 6). 

Example 5 

[0113] We used the speed-vac to concentrate 1 mL 
samples of WEPLEX from 3 different preparations. Under 
vacuum (very low pressure), the vapor-liquid equilibrium of 
the solvent is shifted towards the gas phase, while our 
sample, WEPLEX, remains primarily in the solid phase. 
Using vacuum we easily removed solvent with very little 
stress on WEPLEX, leaving with a dry, solid sample (plus 
salts that were present in the solvent buffer, PBS). The 
powder was stored at room temperature and reconstitute in 
water prior to use. Filter sterilization was used to sterilize the 
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solution since the lyophilization process was not carried out 
under controlled environment (i.e., a biosafety cabinet). 
[0114] Lyophilization of WEPLEX would provide for 
extended shelf life assuming potency quality attributes are 
preserved. To test the effect of lyophilization on WEPLEX, 
we dehydrated 1 mL aliquote of WEPLEX by freezing and 
drying in the Eppendorfs speed-vac. Usually, 1 mL aliquote 
required 5 h to be fully lyophilized. Throughout the process, 
the WEPLEX solution remained clear and without any 
precipitate. The final rendered powder was stored at room 
temperature and reconstitute in 1 mL of deionized water 
prior to testing. Microporous filtration with a membrane 
with 0.2 µm pore size was used to maintain sterility and 
prevent contamination post-lyophilization. 
[0115] In order to establish the composition of the two 
different formulations of WEPLEX, fresh and lyophilized, 
total protein and PDGF content have been established by 
BCA and ELISA, respectively. Table 2 shows a comparison 
of fresh and lyophilized/reconstitute WEPLEX by protein 
concentration and PDGF detected. WEPLEX was generated 
as usual and divided in two different tubes: one was kept at 
4° C. and the other process in speed-vac to be lyophilized. 
The day after the lyophilized samples were reconstituted in 
deionized water and filter sterilized. Table represent 2 inde
pendent batches of WEPLEX, mean ±SEM 

TABLE 2 

Comparison of fresh and lyophilized/reconstituted WEPLEX 

Sample mg/mL proteina ng/mL PDGFb ng PDGF/mg protein 

Fresh 
Lyophilized/ 
reconstituted 

3.5 ± 0.7 
3.1 ± 0.8 

87 ± 1 
78 ± 5 

"Protein concentration measured with BCA Protein Assay Kit. 

bpDGF concentration detected by ELISA. 

25 ± 1 
25 ± 7 

Freshly prepared WEPLEX was divided in two different aliquots. One aliquot was 
lyophilized and the other kept at 4° C. The day after the lyophilized sample was 
reconstituted in deionized water and filter sterilized. Protein concentrations and PDGF 
content were measured. Data represent mean ± SD of 3 different preparations. 

[0116] No significant differences in protein concentrations 
and PDGF were detectable between the two different for
mulations based on biochemical composition. Moreover, the 
powder can be reconstituted in a much smaller volume than 
the initial volume size lyophilized, thus increasing the 
potency of the extract by at least an order a magnitude. The 
bioactivity of the fresh and lyophilized formulations was 
tested as per Example 4. 
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1. A method of producing a washed platelet extract 
comprising the steps of: 

i) separating plasma from a whole blood sample; 
ii) separating platelets from the plasma; 
iii) washing the platelets with buffered saline; 
iv) adding a detergent solution comprising between 0.1 % 

and 2.5% detergent to the washed platelets and incu
bating the washed platelets with the detergent solution 
for a time sufficient to lyse at least 50% of the platelets, 
whereby a platelet lysate is formed; and 

v) separating the washed platelet extract from insoluble 
components of the platelet lysate. 
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2. The method of claim 1, additionally comprising the step 
of removing residual detergent from the washed platelet 
extract by spinning or using hydrophobic interaction chro
matography. 

3. The method of claim 1, wherein in step (i), the plasma 
is separated from the whole blood sample by spinning the 
whole blood sample at a speed between 600xg and 1 000xg 
for about 5 minutes at a temperature between 22° C. and 27° 
C. 

4. The method of claim 1, wherein in step (ii), the platelets 
are separated from the plasma by spinning the plasma at a 
speed between 600xg and l000xg for about 25 minutes at a 
temperature between 22° C. and 27° C. 

5. (canceled) 
6. The method of claim 1, wherein m step (iii), the 

platelets are washed at least 2 times. 
7. The method of claim 1, wherein the detergent selected 

from the group consisting of(l,1,3,3-Tetramethylbutyl)phe
nyl-polyethylene glycol (TRITOWM X-114), nonyl phe
noxypolyethoxylethanol (NP-40), 3-[(3-Cholamidopropyl) 
dimethylammonio]-1-propanesulfonate (CHAPS), or 
polyoxyethylene (20) sorbitan monolaurate (TWEEN 20). 

8. (canceled) 
9. The method of claim 1, wherein in step (v), the washed 

platelet extract is separated from the insoluble components 
by spinning the platelet lysate at a speed between 3000xg 
and 5000xg for about 10 minutes at about 4° C. 

10. The method of claim 1, additionally comprising the 
step of lyophilizing the washed platelet extract to form a 
lyophilized washed platelet extract. 

11. A washed platelet extract generated by the method of 
claim 1, wherein the washed platelet extract is free of plasma 
serum protein. 

12. The washed platelet extract of claim 11 comprising at 
least 20 ng/mL of platelet growth factors when prepared 
from 50 mL of plasma. 

13. The washed platelet extract of claim 12, wherein the 
platelet growth factors include platelet derived growth factor 
(PDGF). 

14. The washed platelet extract of claim 11 comprising 
less than 2 mg/mL total protein when prepared from 50 mL 
of plasma. 

15. A pharmaceutical composition comprising the washed 
platelet extract of claim 11 and a pharmaceutically accept
able carrier. 

16. A method of treating lameness in a horse in need 
thereof, comprising administering to the horse a therapeu
tically effective amount of the pharmaceutical composition 
of claim 15, wherein the whole blood sample is an equine 
whole blood sample. 

17. The method of claim 16, wherein the pharmaceutical 
composition is administered at a volume between 0.1 mL 
and 1.0 L. 

18. A method of treating tendon or ligament injury in a 
subject in need thereof, comprising administering to the 
subject a therapeutically effective amount of the pharma
ceutical composition of claim 15. 

19. The method of claim 18, wherein the subject is a 
human, a horse, a dog, a cat, a camelid, or a cow. 

20. The method of claim 1, wherein the whole blood 
sample is an equine whole blood sample and the washed 
platelet extract produced is a washed equine platelet extract. 

21. The method of claim 1, wherein prior to step (ii) the 
plasma is stored for at least 1 day at 4 ° C. 
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22. (canceled) 
23. The washed platelet extract of claim 11, wherein the 

washed platelet extract is lyophilized. 

* * * * * 
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