1 COWPCSI TI ON FOR | NDUCI NG TI SSUE REGENERATI ON BY ACTI VATI NG PLATELET RI CH
PLASMA (PRP), AND METHOD FOR MANUFACTURI NG SAME 5 Technical Field

The present invention relates to a conposition for inducing tissue
regeneration by activating platelet rich plasma (PRP) with a cal ci um
chloride solution and type | collagen, and a nethod of manufacturing the
sane. More 10 particularly, in the present invention, the conposition may
have a gel -type of formation containingiPRP, and may be transplanted to
any lesion in need of tissue regeneration in cases such as bone defect
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gel to converfeht 19" SHE GHECRIDaRhr th BLPFECTPUE 1| ENhe FoyaRer B on.
Accordi ngly, the nethod is ver WMAREAGTURING ghiME enhancing the credibility
of applying PRP to | esions and presenting a 20 good i mage to consumers.
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Background Art
As generally known, platelet rich plasma (PRP) is
an autologous material separated from whole ©Dblood
25 through density gradient centrifugation, and is an
inactive substance that includes a large amount of
platelets concentrated with respect to a small amount of
plasma, and contains leukocytes in a high-concentration.
Inactivated ©platelets within a Dblood vessel
30 maintain a round shape while circulating through the
blood vessel. It is known that the platelets have a life
span of about 10 days, and are present in an amount of
about 2~4x10% with respect to 1 mL of the blood.
Platelets within PRP are activated through

35 substances included within a klood wvessel, and then



15 (VEGF), epidermal growh factor (EGF), insulin-like gromh factor (I1GF)
and the |like. Also, PRP releases cytokine, etc. under in vitro condition,
t her eby synthesi zing DNA of fibroblasts. This increases the production of
col l agen, and thus allows a collagen 20 structure to be organi zed.

However, in the application of PRPin a liquid state, it is difficult to
inject the PRP into a wound, and there exists a loss of surrounding
tissues. Thus, it is required to develop clotting gel ati on acconpani ed by
25 physical properties. For the gelation, research on the use of thronbin
has been reeenthgemagndwticonductcass kodeverrither edts va repostand@as-in the
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However, when thrombin i1s used, antibodies to hronbln rothr
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bl eedi ng, and, an_aut oi.mune syndro hough these problens rarely
occur, they® EEHnBseleﬁgﬁﬁggﬁeﬁslﬁ 8@@el5bnent he use of thronbin may
cause the spread @hedanagetlvating factors activate the platelets,

the platelets release growth factors due to
10 degranulation of their alpha granules. The factors
perform an important role in initial wound healing.
Herein, the released growth factors include platelet
derived growth factor (PDGF-AB}, transforming growth
factor-bl (TGF-bl), vascular endothelial growth factor
15 (VEGF), epidermal growth factor (EGF), insulin-like
growth factor (IGF) and the like. Alsc, PRP releases
cyteokine, etc. under in vitro condition, thereby
synthesizing DNA of fibroblasts. This increases the
production of c¢ollagen, and thus allows a collagen
20 structure to be organized.

However, in the application of PRP in a 11qu1d
state, it is difficult te inject the PRP intoc a wound,
and there exists a loss of surrounding tissues. Thus, it
is required to develop clotting gelation accompanied by

25 physical properties. For the gelation, research on the
use of thrombin has been recently mainly conducted.
However, there is a report that in the use of thrombin
(mainly bovine-derived), that 1s an animal-derived
protein, an immune reaction such as lupus was observed.

30 In other words, thrombin is known as a factor having
clinical problems related to an antibody. Thrombin is
the most potent component as a platelet activator.
However, when thrombin is used, antibodies to thrombin,
prothrombin, factor V, and cardiolipin are required.

35 Also, through animal research, it was found that there



5 wound, abnormal strength of gel or the liKke. Furthernore, due to
hi gh contractility of a thronbin-activating gel, there exists a difficulty
in the surgical procedure for filling a wound space. Thus, the inportance
of a replacenent material for thronbin 10 has been recogni zed.

Collagen is arigid fibrous protein, and is a main protein conponent of a
manmmal i an connective tissue. It makes up 30% or nore of total proteins.
The col | agen provi des shape, strength and flexibility to the tissue, 15
and has various functions such as tissue scaffolding, cell adhesion, cel
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i nvention has been nade in 10 view of the above-nenti oned and
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a soluble collagen. Although the reason for such a
difference has not been clearly proven, it 1is assumed
that there is a possibility that the fibkbrillar collagen

25 binds to a molecule increasing the action of activated
platelets.

Type | collagen makes up a majority of mammalian
connective tissue. Alsc, as a natural scaffold, it 1is
most actively researched in the fields of regenerative

30 medicine and tissue engineering. Due tc these advantages
of type | collagen, the type [ collagen performs a role
of activating platelets by replacing thrombin, and
maintaining the shape.

However, there has been no composition for

35 inducing tissue regeneration by activating PRP with a



25 imune reactions are used so as to elimnate clinical rejection. Third,
PRP is conveniently and quickly separated on site for a surgical

procedure, and is injected in a mxture with a calciumchloride solution
and type | collagen, so that effective tissue 30 regeneration can be
achieved for severely injured patients or patients undergoing repetitive
operations. Fourth, when the PRP collected according to the present
invention is applied to a region requirizng tissue-regeneration in a

m xture with a calciumchloride 35 solution and type | collagen, type |

col l agen activates hIRRR deadyeilngighowttd faceorypasef ulcdbradérssuegn
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mor e ef fect paYt P§obderégenerati on. Furthernore, sixth, the PRP coll ected
10 according to the present invention is injected in a mxture with a

cal cium chl gride solution and type | collagen into all regions requiring
bone def ect PEFEPRERE or wound heal i ng, thereby achieving effective tissue
regener ati omechniakblly preevent h, as a result, the 15 invention highly

enhances the credyBLLLLY. of appl ying. DRP (9,Lestans and preseptse a3g0od
i mage to consuners. Techni¢al Sol it Ton T n accordance “wi th an aspect of the
present120 wmeent pbn, thchepbove-preotiidedda perhddmef namdf aotoor aa

composi L on Lol AauEkng khgsue hegengral | @0 dBy.act ikgkhagaphabel ebyri ch
plasma (PRP), the method including the steps of: separating PRP froin whole
bl ood; ni xi RGTHRETPRE Wiatal<lal ELth eHiesiade(BBY Ut i 8RS and 2B ?f xPhg a

m xture of theuPBRtard nbhergal gy chis i decsehtt i Divem ¢ ok ypenk eeekl agen.
I n accordance wi th_ anot her aspect of the present invention, there is
provi ded a EBRposT ORI For SHi g FSste 1 oo rBia on® by B Vat Py PRP,
whi ch i 530 imanunkactared dy d4heé métihddalAdvariilageoust Ebeect scAdldegsori bed
!n detai | h%%ehﬂﬁgfveini@hﬁgﬁ Qﬁ%?eﬂ$mﬁﬂ¥e@%E%Qiohneﬂﬁge{héOCHQBﬁggﬁ an
i nmune reaction and
problems are caused when platelet rich plasma (PRP) 1is
used together with an animal-derived protein, that is,
thrombin {(mainly Dbovine-derived). Second, for Dbone
20 defect treatment or wound healing, a small amount of
whole blood is collected, and PRF is separated from the
whole blood and is injected in mixture with type [
collagen. In other words, platelet rich plasma (PRP) as
an autologous material and atelocollagen causing few
25 immune reactions are used so as to eliminate clinical
rejection. Third, PRP is conveniently and quickly
separated on site for a surgical procedure, and 1s
injected in a mixture with a calcium chloride sclution
and type I collagen, so that effective tissue
30 regeneration «can be achieved for severely injured
patients or patients undergoing repetitive operations.
Fourth, when the PRP collected acceording to the present
invention is applied to a region requiring tissue-
regeneration in a mixture with a calcium chloride

35 solution and type [ collagen, type [ collagen activates



35 clinical problens, type | collagen is used, in which the 6 imune
reaction and the clinical problens are caused when platelet rich plasna
(PRP) is used together with an animal -derived protein, that is, thrombin
(rmai nl'y bovine-derived). 5In the above described technical configuration
of the present invention, for bone defect treatnent or wound healing, a
smal | anmobunt of whole blood is collected, and platelet rich plasnma (PRP)
is separated fromthe whole blood and ig injected in mxture with 10 type
| collagen. In other words, PRP as an autol ogous material and

at el ocol | agerpGausiingutewgi Nmypewtract faascpse usadisb asdwo eliigknat e
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qui ckly sep&FgﬁggrgﬁlEPtefFSP'a{ﬁ r%ﬁ i &5t prggéaur%S %ﬁ?%é% ﬁ{egped in
a mxture mmmhvanaah¢ﬂ@n1ahHorqdéckbyutamhm@mﬁ thipes e coklbagematdont hat
effective t@%;%%lﬁ%ner tdqn GajL he Achi tpeseyerc%'mag@huggdan e

patients or patients undergoi'ng repet|t|ve ope i ons A'so,” when
PRP coIIécté@oéééﬁrdﬂﬁélt%R?héaBré@éﬁ@sﬁann%¥%#ﬂ4% abplRBESE 0 BHOMEG on

requiring ticgsug-dagaenesatben @%d%ﬂaﬁﬂd”@bmthé %1%@§Ndﬁnﬁﬁé%gk@%th
sol ution and t¥pe | col | agen, colliggn acti vat i nduci ng

e
growt h fact dPST9LErul TR ﬁﬁEﬁheEQSTﬁﬁbeﬁ tiBe 9 t%ﬁg éf. hi 6% s
effective taceonweni ebthy BRE. quitcld y iachicese hbect isie-trisgeneriatiuen.
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FRP to lesions and presents a good image to consumers.

Technical solution
In accordance with an aspect of the present
20 invention, there is provided a method of manufacturing a
composition for inducing tissue regeneration by
activating platelet rich plasma (PRP), the methed
including the steps of: separating PRP from whole blocod;
mixing the PRP with a calcium chloride solution; and
25 mixing a mixture of the PRP and the calcium chloride
solution with type [ collagen.

In accordance with another aspect of the present
invention, there is provided a composition for inducing
tissue regeneration by activating PRF, which is

30 manufactured by the method.

Advantageous Effects
As described in detail hereinabove, in the present
invention, in ozrder to improve an immune reaction and

35 c¢linical problems, type | ccllagen is used, in which the



enhances the credibility of applying PRP to | esions and presents a good
image to consuners. Brief Description of the Drawi ngs 10The foregoi ng and
ot her objects, features and advantages of the present invention wll
become nore apparent fromthe follow ng detail ed description when taken in
conjunction with the acconpanying drawings in which: 15FIG 1 is a view
illustrating a nodel wherein adsorption and activation sequentially occur
and aggregation is progressed through ag interacti on between platelets and
subendot helial proteins; FIG 2 shows photographs on InL of platelet rich
Zgl pl azma (lﬁiﬂﬁhn%epﬁ%@&’@ﬂoﬁr C)m(le\:r@Jk@ bb@@d\i/\/i{:]alﬁ it ofh Lkres Wiztrle aceakefium
chloride solution.and.type .| .collagen,, i ich in FILG a), t | ci um
chi ori do SoFHEROR L e daddl A anbune) of° o?%%dné?%f,gﬂ?% \"-“rjéE %?b),

t he cal ci umaahimaii-dersokdt i oproseingl udédditi n aa, andumtorgfi25 Om3imyyni,
and in FIG .calsci um chloride solution is included in an anmount
of 0.5 ny/ nf)%(fgat%]lg h@%&%dﬁl_e 3 shows phot ographs of the culture of a
conventi®nal throAbi ihd xaeees ( Apsandlere Gaifertdale ¢9pelIvediiayent
mxture (B):nh30 Petatbhed Desentpbhon phrt heoddvertin treathenei natter, a
preferred enbodi nent according to ttﬂg present inventi o#‘,: for. exhibiting
these ef f ect’®UnGi | NS5 1d&kcr i HedSTAdet AP Wt h Yef eFlince tB138d 18
acconpanyi ngodrnawteds. a8l plateAecordialg poakhe pPEFENtis ngeptirangda

ol a5, (PRPT = SBnd- &t mEURA of RRHUTIRE uf g A Satre ar & CoRt ThuF e s

shown i 10 Fl Ggpe2 and:B.1&t9n t hénf clirew epdscr PPPi aits @t BhEOpPESEAL

invention, g.detabhed deserlpblon gheknounsfiuactians; and,contbaus ahsons

i ncorporated herein w e omtte en it 1S determned that the

det ai | ed dese&ei peicen S6f 2Bhé Kk Fim ifgiét iGrid igrd NGt ons may

unnecessarily Also, in the present invention, PRP is
conveniently and quickly separated on site for a

15 surgical procedure, and is injected in a mixture with a
calcium chloride solution and type [ c¢ollagen, sc that
effective tissue regeneration can be achieved for
severely injured patients or patients undergoing
repetitive operations.

20 Also, when the PRP collected according to the
present invention is applied to a region requiring
tissue-regeneration in a mixture with a calcium chloride
solution and type I collagen, type [ collagen activates

the PRP, inducing growth factors useful for tissue

25 regeneration from PRP gel. This is effective to
conveniently and quickly achieve the tissue
regeneraticn.

Especially, in the present invention, the clotting

of type | collagen as an agonist with PRP can release a

30 similar or larger amount of growth factors according to

the kinds of the growth factors, than that in the

clotting of thrombin as an agonist with PRP. This
induces more effective tissue regeneration.

Furthermore, the PRP collected according to the

35 present 1invention is injected in a mixture with a



10 obscure the subject matter of the present invention. Al so, the
ternms described below are set in consideration of their functions in the

i nvention, which may be varied according to a manufacturer' purpose or
conventional use. Thus, their definitions may be based 15 on the
description of this specification. First, in the present invention,
a conposition for inducing tissue regeneration by activating platelet rich
plasma (PRP) is nmanufactured by the steps of: separating PRP from whol e

bl ood; m xing the PRP with a calcium 20 chloride solution; and m xing the
m xture of thecPBRR anddhelcabcium chl anddeypel ul i aroMiddert ypetd edll agen.

Meanwhi l e, in the present. invention, th onpPosSiti be varj y

appl i ed, an&eﬁﬁﬁnﬁelﬁf iV rio&?%cn%%féggAlg%?ggpggﬁouﬁﬂybehgﬁﬁérstood
t hat the préseitingnventitdreisbnot | awhteding specifiecterbodi nehigsue

ment i oned i@egggeq§kgbhqd description, and include nodifications,
equi val ents, and alternatives within the spirit and scope of the appended
clains of the preSéReliadd i n&ntién. TeFelhaf t 8RSt heldpetieef FegRsHf t he

inventive nehiRadcek maRUf@EddHHND] theocorpesivingn Hryr dddussngnd i saae
regeneration by activating PRP, aﬁﬁfonfi ured above, will be described.
35Fi rst, thE&FERGENT Fe REFNodFITCIIESTHE S ep of 9 separating PRP from

whol e bl ood. Herein, the step of separating PRP fromthe whole
bl ood |ncIuggge%h%e%%%ggggo%okkg&&%p%rg%#ﬁgéﬁ whol e bl ood from an ani nmal

or a patient into a vacuaumtest ubé containing 3.2 % sodiumcitrate,
and prib@rily cenffhief ugengorhaowhaneg bldbgr( 10P50cts900fgRtivrs3 8845

mnutes.  ,qyanlBeRs tHEOUGL t he Lonfd 9UngEheRena SUPET RALAMe | ngukd
(plasma | ayer |nclu§|ng bufty Coat is collected. 10 The collected

super nat ant @PPgared t( pfaefa hg efplilreriogi nge bt 54 c GRS G RISt ¥PFBd to a
new vacuum tegbknt uhe bynaubkbuabnneedire, tR8d sicecegeoRdai | yroeimdd f uged
(4,500-5,00%hg%hi0r 4 to 6 mnutes.

15 FIG. 1 is a view i1llustrating a model wherein
adsorption and activation sequentially occur  and
aggregation is progressed through an interaction between
platelets and subendothelial proteins;

FIG. 2 shows photographs on 1ImL of platelet rich

20 plasma (PRP) separated from whole blood in a mixture
with a calcium chloride solution and type 1 collagen, in
which 1in FIG. 2{a), the calcium chloride solution 1is
included in an amount of 0.25 mg/miL, in FIG. 2(b), the
calcium chloride solution is included in an amount of

25 0.3 mg/mL, and in FIG. 2(c¢), the calcium chloride
soluticn is included in an amount of 0.5 mg/mL; and

FIG. 3 shows photographs of the culture of a
conventional thrombin mixture (A) and the inventive type
I collagen mixture (B).

30

Detailed Description of the Invention

Hereinafter, a preferred embodiment according to
the present invention, for exhibiting these effectis,
will be described in detail with reference to

35 accompanying drawings.



Then, the PRP concentrated in a bottom|ayer (from 15 the bottomto the
hei ght of about 1 nL of the test tube) is collected by a blunt needle.

Al so, the inventive nmethod includes the step of mxing the PRP with a

cal ciumchloride solution. Herein, in the step of mxing the PRP with the
20 cal ciumchloride solution, about 1 nL of PRP collected fromthe step of
separating the PRP fromthe whole blood is m xed once with a cal cium
chloride solution with a concentration @f 0.30-0.55 ng/nL by a Connect a.
Al so, the inventive nethod includes the step of 25 m xing the m xture of

t he ]I?RP and the cakcburdiobl ord dehsoputisentwirtvenygen, col Fageasséias to
manuf act ure t he .co L i i 1.SS regengration kvatin
PR?. Herei n,fo{}hel%sc{]}e%sd(# %fi%ﬁ% tr%g’%%egtg&?gﬁo%@ he PR? %%ﬁ%n%‘!?%ﬁgg%gl Ci umg
chl ori de solnithonpidhe t FRE) cokhdgen wdihgdesCt h& s dE S8 i hget he

type | coll ageR abt-of %%Eﬁ‘fti%!iﬁ&%rc?ta!ér %-homﬁmn tehe g Xt whey of. the PRP and the
calciumchloride solution’is mixed with the opaque t#)e JH}H35 colla %n with
co

a concenPration of 12056 g/ BRI t i HRITHR-4 ect POR°bY ~a
Connecta. inventNext, at hetdXtad edefct het RRP @ehdkhdrent ypecticokl agdn

m xture, char in a.syringe, IS inject Lnto._akl regi in;n of
tissue regeﬁé)%%igﬁﬁal%ﬁo)égse%%%o%a%%&bgggég}éf ggtllt rb:egt%%#é;%dgﬁgand
heal i ng. it iFheestppaihechbl tlagen theef debl yedhasdeaceopténtr aaf ofin6f

20-50 my/ My p oy fuﬁ%&ﬁ%ﬁ%ﬁn%ﬁﬁ.t%%n%ﬁ%%r%t%%h%agﬁﬁyisuHh@E@%@QEXl eft at
room tenperatureée for to 30 mnutes. IOHereinafter, Exanples of the

pr esent 1P nvemsiceanithie adesdr imsed-eq Béarkhite PEESS s R VEI ¥ -or  PRP

separation is prepaked atshe terms described below are set in
consideration of their functions in the invention, which
may be varied according to a manufacturer’ purpose or
conventicnal use. Thus, their definitions may be based

15 on the description of this specification.

First, in the present invention, a composition for
inducing tissue regeneration by activating platelet rich
plasma (PRP} is manufactured by the steps of: separating
PRP from whole bloed; mixing the PRP with a calcium

20 chloride solution; and mixing the mixture of the PRP and
the calcium chloride solution with type I collagen.

Meanwhile, in the present invention, the
composition may be variously applied, and may be made in
various forms.

25 Also, it should be understocd that the present
invention 1is not limited to specific embodiments
mentioned in the detailed description, and include
modificaticns, equivalents, and alternatives within the
spirit and scope of the appended claims of the present

30 invention.

Hereinafter, the operative effects of the
inventive method of manufacturing the compesition for
inducing tissue regeneration by activating PRP, as
configured above, will be described.

35 First, the inventive method includes the step of



15 bel ow. 1) A vacuumtest tube containing 3.2 %sodiumcitrate

2) A vacuumtest tube hol der 3) A vacuumtest tube needle 204) A
vacuum test tube (Plain type) 5 A 3 nL syringe 6) A blunt needle
From t he conponents as nentioned above, a PRP separation nethod can be
deduced. First, 251) Froma patient, 10 nL of whole blood is collected
into a vacuum test tube containing 3.2 % sodiumcitrate. 2) The
whol e bl ood charged in the vacuumtest tube is centrifuged (1, 750-1, 900 Q)
for 3to 5 mnutes. 30 Herein, the gravity acceleration and the tine of

t he centrif ugglarsepagatrer &rensethdle bﬁ@pii mum | evel s for separ ati ng the

whol e bl ood into henpcyte buf f t I JAfter
the cap of the va@&ﬁ% %éstsdht ubet‘ig% % S’Sgr% %121 supRePr n% %Hrlltt IeQUI (%pl asma

| ayer) incl bdiongl idcbufi¢y cdet Esepoldiectedlandinganst emiedf owhonew
vacuumtest 1%%1 (Pf&hnawpgﬂlﬂluwgaap%x lpge pﬁ@a' ded, bl acllsynt

needl e. asma i ncl udi ng fy coat, transferred to 5 the new
vacuum tést tﬁ%e cpgtadnt piof uéea (a SRR BIDOF NI FShr 4 A6 6 PALAGTES Y

Herein, the Graviittnaeceleratiemangdlbbe tiinesofit keocent ridugal tsepar at or
are set to be optlrrumlevels for concentrating PRP within the plasma. 5)

After the c3F OfSthe vacuumtest tube is 10 opened, the PRP concentr at ed
in a bottom | ayer Taknt, he thestughube hef r apnttheurat-tiom,t o at heuperght-aoft about

1M of the LeRl d Ya%asdkd GRS QLMY DAY e A iR idh 2
10 The c¢ollected supernatant liquid (plasma layer)
including buffy coat is transferred to a new vacuum test
tube by a blunt needle, and is secondarily centrifuged
(4,500~5,000 g) for 4 to & minutes.
Then, the PRP concentrated in a bottom layer (from
15 the bottom to the height of about 1 mlL of the test tube)
is collected by a blunt needle.
Also, the inventive method includes the step of
mixing the PRP with a calcium chloride solution.
Herein, in the step of mixing the PRP with the
20 calcium chloride sclution, about 1 mL of PRP collected
from the step of separating the PRPE from the whole blood
is mixed once with a calcium chloride solution with a
concentration of 0.30~0.55 mg/mL by a Connecta.
Also, the inventive method includes the step of
25 mixing the mixture of the PRP and the calcium chloride
solution with type [ collagen sco as to manufacture the
composition for inducing Lissue regeneration by
activating PRP.
Herein, the step of mixing the mixture of the PRP
30 and the calcium chloride solution with type I collagen
includes the step of leaving the type [ collagen at room
temperature.
Then, the mixture of the PRP and the calcium
chloride solution is mixed with the opaque type I

35 collagen with a concentration of 20~50 mg/mL fcour times



6) In order to determ ne the separation efficiency 15 of 1 nL of platelets
separated from 10 nL of whole blood, a platelet-specific surface marker,
that is, CD41, and a | eukocyte-specific surface marker, that is, 0D45 are
reacted. Then, flow cytonmetry is used to neasure the nunber of expressing
cells. As a result, the 20 nunber of platelets of the separated PRP is 5.8
to 7.6 tinmes higher that than in the baseline. In the clinically required
recormendations, the nunber is requiredjo be 4.0 to 6.0 tines (about

1, 000, 000 pl atel ets/ nL) higher than a baseline per volune of 6 nL 25 of

whol e’ bl 0od 1 Fousn U@@n@a&ww ta @bﬁfﬁi&t@l satl sfies the

recommendat i ons. ﬁl % @g nunbei |s 2 g 2 hlgheg t han
a baseline. Thus, "t he-3ppl Fcationh d? EPR exPect BT o achi eve
an antiviraboeﬂb@em m3GAh’®;, enhaugeﬂiim Jaby91b@éomnsthﬁjmhbbé hhood is

centri fuged (15t 1. 750-3, 900.9. 03 £ 9.5, pltes,. 20d; ,4,500:5.000 gy 4 10

6 m nutes) finicé o as to sep ara a pla et speC|f|c
surface ﬁarHérbO@ﬁaﬁGﬁ@CtC¢¢EatmﬁmtadnﬁHWﬂgﬂd%hﬁﬁﬁmﬁqc surface marker, 35

that is, 0D45 areTh%a@&?g jﬂ“@@lléh@ﬂ’?%EQ@%hbe'%a%sﬁdco%%eh@rﬁ%Q%Hre the
number of expre55|ng ce As a resul t he nuiber of platelets of the

separated PRP £§~508mg TLﬁ.hlgher than a baseline, and the nunber of

Leukocytes is 2. 8m@tﬁe2mblr@herthhantyap@aslal I(EI@llégeéHabLsﬁ treBampbey
Platelet Coynt(x 108/t Leykooutes(¢ 106/3-411), Mol Bl ood
10 Hereinafter, Examples of the present invention

will be described.

[Example 1]
First, a kit for PRP separation is prepared as
15 below.

1) A vacuum test tube containing 3.2 % sodium

Sted

citrate
2}y A vacuum test tube holder
) A vacuum test Tube needle
20 4) A vacuum test tube {(Plain type)
5) A 3 mL syringe
6} A blunt needle

From the components as mentioned above, a PRP
separation method can be deduced. First,

25 1) From a patient, 10 mlL of whole bklood 1is
collected inte a wvacuum test tube containing 3.2 %
sodium citrate.

2} The whole blood charged in the wvacuum test tube
is centrifuged (1,750~1,900 g) for 3 to 5 minutes.

30 Herein, the gravity acceleration and the time of the
centrifugal separator are set to be coptimum levels for
separating the whele blood into hemocytes, buffy coat,
and plasma.

3) After the cap of the wvacuum test tube 1is

35 opened, a supernatant liquid (plasma layer) including



Basel i ne PRP(ti mes baseline) Wol eBl ood Basel i ne PRP(tinmes baseline)
Sanple 1 2.46 14.81(6.02) 8.7 29.7(3.41) Sanple 2 1.18 11.27(6.20) 4.3
14.9(3.50) Sanple

11

buffy coat is collected and ftransferred to a new vacuum
test tube (plain type) by using a syringe provided with
a blunt needle.
4) The plasma including buffy coat, transferred to
5 the new wvacuum test tube, is centrifuged (4,500~5,000 g
for 4 to 6 minutes. Herein, the gravity acceleraticn and
the time of the centrifugal separator are set to be
optimum levels for concentrating PRP within the plasma.
5) After the cap of the wvacuum test tube 1is

10 opened, the PRP concentrated in a bottom layer of the
test tube {from the bkottom to the height of about 1 mL
of the test tube) 1is collected by wusing a syringe
provided with a blunt needle.

6) In order to determine the separation efficiency

15 of 1 ml. of platelets separated from 10 mL of whole
blood, a platelet-specific surface marker, that is,
CD41, and a leukocyte-specific surface marker, that 1is,
CD45 are reacted. Then, flow cytometry is used to
measure the number of expressing cells. As a result, the

20 number of platelets of the separated PRP is 5.8 to 7.6
times higher that than 1in the Dbaseline. In the
clinically required recommendations, the number is
required to be 4.0 to 6.0 times (zbout 1,000,000
platelets/mL) higher than a baseline per volume of 6 mL

25  of whole Dblood. Thus, the PRP separaticon method
satlsfies the recommendations. Also, the number of
leukocytes is 2.8 to 4.2 higher than a baseline. Thus,
in the application of the PRP, it 1is expected tc achieve
an antiviral effect.

30 Also, as noted in Table below, the whole blood is
centrifuged (1°%*: 1,750~1,9CC g, 3 to 5 minutes, 2%
4,500~5,000 g, 4 to € minutes) twice so as to separate 1
mlL of PRP. Then, a platelet-specific surface marker,
that is, CD41, and a leukocyte-specific surface marker,

35 that is, CD45 are reacted. Then, flow cytometry is used



3 2.11 15.24(7.22) 5.0 20.9(4.18) Sanple 4 2.62 16.15(6.16) 12.1

39.3(3.27) Sanple 5 1.94 11.58(6.00)

10

15

4.6 12.9(2.80) Sanple 6 2.36

12

to measure the number of expressing cells.
the number of platelets of the separated PRP is 5.8 ~
and the number of Leukocytes

Bs a result,

7.6 higher than a baseline,

is 2.8 to 4.2 higher than a baseline.

[Table 1]

Sample |Platelet Count (x 10%/mL) Leukocvytes (x 10%/mL)
Whole Blood{PRP (times|Whole Blood|PRP {times
Baseline baseline) Baseline baseline)

Sample {2.46 14.81 {(e.02} 8.7 29.7(3.41)

1

Sample |1.18 11.27 (6.20) 4.3 14.8(3.50)

2

Sample [2.11 15.24 (7.22) 5.0 20.9(4.18)

3

Sample [2.62 16.15 (8.16) 12.1 39.3(3.27)

4

Sample }|1.5%4 11.58 (6.00) 4.6 12.9(2.80)

5

Sample |2.36 20.09 (5.81) 6.2 25.2(4.06)

6

Sample [2.55 17.48 (6.85) 6.4 30.7(4.80)

7 .

Sample {1.77 13.52 (7.064) 4.8 17.9(3.73)

8

Sample |2.13 15.6 (7.32) 5.0 17.8(3.58)

9

Averag |2.19 15.08 (6.88) 0.3 23.3(3.7)

e

[Example 2]

A kit for transplanting a mixture of PRP, a
calcium chleride solution, and type [ collagen is

prepared as below.
1y 1 mL, 3 mlL syringes

2y A Connecta

2y A calcium chloride solution

3) 20~50 mg/mL type | collagen

a method

From the components as mentioned above,




20.09(5.81) 6.2 25.2(4.06) Sanple 7 2.55 17.48(6.85) 6.4 30.7(4.80) Sanple
8 1.77 13.52(7.64) 4.8 17.9(3.73) Sanple 9 2.13 15.6(7.32) 5.0
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of transplanting the mixture of the PRP, the calcium
chloride sclution, and the type | «collagen can be
deduced. First,
1) A syringe charged with 1 mL of PRP 1is connected
5 to a syringe charged with a calcium chloride solution
with a concentraticn of 0.30~0.55 mg/mL through a
Connecta, and the materials are mixed once.
In other words, FIG. 2 shows photcgraphs of 1 mL
of PRP separated from whole blecod in a mixture with a
10 calcium chloride solution and type | c¢ollagen, in which
in FIG. 2{a), the calcium chloride solution is included
in an amount of 0.25 mg/mL, in FIG. 2({b), the calcium
chloride solution is included in an amount of 0.3 mg/mi,
and in FIG. 2(c), the calcium chloride solution is
15 included in an amount of 0.5 mg/mL.  In the present
invention, for platelet aggregation of the mixture of
the calcium chloride solution and the type [ collagen,
the optimum concentration of calcium chloride preferably
ranges from 0.30 to 0.55 mg/mL. 7
20 A calcium ion (Ca”d as a cbmponent for a calcium
chloride solution. performs a role of converting
solubility into insélubility in blood coagulation. Such
2 characteristic of <the calcium ion (Ca?) induces
platelet aggregation of the mixture of 1 mL of separated
25 PRP and type [ collagen. Then, if the concentration of
the calcium chloride solution for platelet aggregation
iz 0.25 mg/mL or Jless, platelet aggregation 1is not
formed. On the other hand, if the concentration is 0.55
mg/mL or more, cell damage is caused by osmotic
30 pressure.
2) The type [ collagen with a concentration of
20~50 mg/mL is left at room temperature for 15 to 30
minutes so as to change soluble collagen into fibrillar
collagen. Herein, the reason the type | collagen is left

35 at room temperature is as follows: first, the type I



17.9(3.58) Averag e 2.19 15.08(6.88) 6.3 23.3(3.7) [Exanple 2] 10A kit
for transplanting a mxture of PRP, a calciumchloride solution, and type
| collagen is prepared as below. 1) 1 nL, 3 nlL syringes 2) A Connecta 152)
A calciumchloride solution 3) 20-50 ng/nL type |I collagen Fromthe
conponents as nentioned above, a nmethod 13 of transplanting the m xture
of the PRP, the calciumchloride solution, and the type | collagen can be
deduced. First, 1) A syringe charged with 1 nL of PRP is connected 5 to a
syringe charged with a calciumchloride solution with a concentration of
0. 30- 0. 55 nghiflagemough asaCommecta, téwad theendatvers alls apélavged ionca.

soluble collagen state can be fibrillar-collagenated;
second, there is hardly any difference in the amounts of
released growth factors between the mixture of
5 fibrillar-collagenated type | collagen with the PRP, and
the mixture of type [ collagen in a soluble collagen
state with the PRP; and third, in general, fibrillar-
collagenated type 1 collagen can more effectively induce
platelet aggregation and support platelet adhesion than
10 soluble ccllagen.

3) A syringe charged with the mixture of 1 mL of
PRP and the calcium chloride soluticn is connected to
the same amount of fibrillar type | collagen with a
concentration of 20~50 mg/mlL through a Connecta, and the

15 materials are mixed with each other four times.

4) The mixture of the PRP, the calcium chloride
solution and the type I collagen, charged in a syringe,
is injected into all regions in need of tissue
regeneration in cases such as bone defect treatment and

20  wound healing.

[Example 3]

1) A mixture the PRP, a calcium chloride solution

and type I collagen, charged in a syringe, 1s charged
25 into a round-beottom glass tube.

2) The mixture is cultured in a 37 T dincubator for
15 minutes, and clotted. Herein, through the culturing
of the mixture in the 37 T incubator, it is possible to
achieve the same condition as that where the mixture is

30 transplanted into a tissue region and clotted.

3) The clotted mixture is placed in a sterilized
24-well culture vessel added with 1 mL of DMEM, and
cultured in a 37 C incubator.

Through the above described method, 10 mlL of whole

35 blood is collected from a patient and 1is subjected to



In other words, FIG 2 shows photographs of 1 nL of PRP separated from
whol e blood in a mxture with a 10 cal ciumchloride solution and type |
collagen, in which in FIG 2(a), the calciumchloride solution is included
in an anount of 0.25 nmg/nmL, in FIG 2(b), the calciumchloride solution is
included in an anount of 0.3 ng/nL, and in FIG 2(c), the calciumchloride
solution is 15 included in an anount of 0.5 ng/nL. In the present
invention, for platelet aggregation of the m xture of the cal ciumchloride
solution and the type | collagen, the optimum concentration of cal cium

chl ori de pr efver adry: rafhgest M08 tto GBming/IMml 204 cancenmriadred Ce)
as a comnpon fo lciu h ihde so ion,..perf .ar :
converting Eg%hbif?%y%?ﬁkolghgékﬁgﬂﬁif@l%%abﬁggg g%agépg%?%ngk'ﬁgﬁdg

char act eri stdal wiiarhe agal ciagnridhy (Cated ndudest yat &l e ldggeegatlitem of t he
mxture of Lyd pof..separpled 2asPrBrand tiyRe 12100l Lagess Thennekh e

concentration of the calciumchloride solution for platelet aggregation is
0.25 ny/ AL Sri9%%s, PRI HeQr eddt i GRS notUFor nd. @ﬁn?heQﬁﬁaﬁthand
i f the concetdainan isd.whuig/ Mba 0ingDren €Rhik flafpged, i sheausaed by
osnotic 30 pressure. . 2) The ;¥§e |..col.l agen mi%ﬂ?a concentration of
20-50 ng/ L G5 afSP 65 el attire For ‘f5 PBS30° M nutes S§6 3¢ o
change sol ulR®,colriageniitit o tfidor iPRRAr wiotlh ageyre Hef ei mwoltllhgemeasema he
type | coll .S Jeft 35 at t ture.Ls,as:fall - first,. the
type | 14 ggﬁﬁﬁgéﬁﬁis?ﬁﬁrékﬁégp haﬁﬂ?ﬁgétgpgh%§go?ﬁg§én?ﬁﬁsé 361 bl e

col | agehOst & dardbe F9 br EEfartégrlagersdated; askeohy, thdpeei s tHhasdley any
di fference inddf AW Ss0knr ehgasachor eutd fact pegrhehweemd he g ure
of 5 fibrillar-collagenated type | collagen with the PRP, and the m xture
of type | cdél9%dgéi¥-in a solubie collagen state with the PRP; and third, in
general , fibrillamegld-agengt,edrtype 3 ehblhagemlcanrgwrehehf eetdawelned nduce

pl at el et ag ation and. su rt .pl.atel et adhesj.on than 10 sol uble
col | agen. Prp "3y KAyt n ggcﬁgﬁl d Wt ?EeS%Q§RTﬁ%§xﬂanf§n%ygF PRP and
t he cal tbhumahllerdede soldutd omulsucennedied west belsamedarnourt Sofs fCQyrill ar

type | col I agenwitdy a sonegnt ration pi 20¢ gP Hgégto%haowmaen@qwzqt a
and the 15 materials are mxed with each ot Rer four times. The
m xture of tHEIPRRN thexXtarei uhchvefi desvidad -onCandhehectype hag6l:| agen,

charged in arsyriNgeent Svd Nj 861 edgknt 0:@ldturRgi 0NS) | NmAeRdaOheki SSUQ
regenerati on 1 cases such as bong defget freatnent and 20 wound heal i ng.
[ Exanpl e 3] P 9 Y
20 _ In the inventive composition for inducing tissue
regeneration by activating PRP, and the method of
manufacturing the same, the technical spirit can be
achieved in actuality through repetition with the same
results. Especially, realization of the invention can
25 facilitate technical development and contribute to
industrial development. Thus, the invention deserves to
be protected.
It 1s understood that any specific order or
hierarchy of steps 1in any discleosed process 1s an
30 example o0f a sample approach. Based upon design
preferences, it 1is understood that the specific order or
hierarchy of steps 1in the processes may be rearrangead
while remaining within the scope of the present
disclosure. The accompanying method c¢laims present

35 elements of the various steps in & sample order, and are



1) A mxture the PRP, a calciumchloride solution and type | coll agen,
charged in a syringe, is charged 25 into a round-bottom gl ass tube.

2) The mixture is cultured in a 37 r incubator for 15 m nutes, and
clotted. Herein, through the culturing of the m xture in the 37 r
incubator, it is possible to achieve the sane condition as that where the

mxture is 30 transplanted into a tissue region and clotted. 3) The
clotted mxture is placed in a sterilized 24-well culture vessel added
with 1 mb of MEM and cultured in a 37 r incubator. Thr ough

t he above desdri bednmet hod, b¥0 Mindfcewholte 3%5hbl osdeics fdal | ectled f pom a
patient and.j. ngﬁc two centrifugation steps to obtain 1 nL of
concentrategl%ﬁé. ekﬁgﬁkﬁg; ITstly mxed with a calciumchloride

sol ution, and sec®Hhdlly m ked wiithvaypeon chlasagehceTherdestellfikt uda is
transpl ant edgnpf@alh regiiongaincieed: Hex 4 ssHe Wiggenes atihge rish oeAses
such as bone_defect treatnent and woun heallng. In this method, there is
no clinieal YF&ledtion ROt ifs G515 °t o $EpARat BOPROICAX WPt h t he
PEP with typeils C@é}ﬂnﬁg@@tl i@ﬂ?fjlsl’ amsplleaaéd;hea nbﬁtrume,%ry@t hiamiacsbast time.
Thus, it is 10 possible,t fectively and quic i ndyce.tissue .
{ogener at i oH-STon hs BORERIr Ut t7har HoRt SHACUGIRA hEgrFRGIRET in
Especi al | y, gEhn@ra3 ,shows puitaipscnhed separatezhtPRwasndctinecatiddngi t h
each of Thr i.n 1 |1 n, cui.t JTedi up wa | tured
inab %)00%@?%¢u§gggg¥?g$gt)?r%?te?9§5 %é%%%@ﬁngffg?ﬁa cqnvgﬁiigﬁ%%

t hr obi RO mi ¥EGHe 1 Ahavakngegr adel. Cart Pharvt RERCRhaRE, “WHe iThviehe| &t

col  agen m xLukeiCB) el Ataided did Sdidial. shape with little change in
size for 15 days. 20 1In the inventive conposition for inducing tissue
regeneration by activating PRP, and the nethod of manufacturing the sane,
the technical spirit can be achieved in actuality through repetition with
the sane results. Especially, realization of the invention can 25
facilitate technical devel opnment and contribute to industrial devel opnent.
Thus, the invention deserves to be protected. It is understood that
any specific order or hierarchy of steps in any disclosed process is an 30
exanpl e of a sanpl e approach. Based upon design preferences, it is
understood that the specific order or hierarchy of steps in the processes
may be rearranged while remaining within the scope of the present

di scl osure. The acconpanyi ng nethod cl ains present 35 el enents of the
various steps in a sanple order, and are 16 not nmeant to be limted to
the specific order or hierarchy presented.



VWil e the invention has been described in connection with various aspects,
it wll be understood 5 that the invention is capable of further

nodi fications. This application is intended to cover any variations, uses
or adaptation of the invention follow ng, in general, the principles of
the invention, and including such departures fromthe present disclosure
as cone 10 within the known and customary practice within the art to which
the invention pertains. 17 C ains 17 1. A nmethod of manufacturing a
conposition for inducing tissue regeneration by activating platelet rich 5
pl asma (PRP)1atihes met hod conprising the steps of: separating PRP from
whol e bl ood; mxing the PRP with a cal ciumchloride solution; and

m xing a mxture of the PRP and the cal cium 10 chloride solution with type
| coll agen. 1.2. The msthhot a$§ claaiufed tiur iglgaian dommherei ont Herst ep

of separati Q%%@%n%?}?aﬂ%sgf@m;}%% &ﬁ%rﬁ’gﬁ}/%g@ﬂré@ ngt‘ﬁléfcéﬂétohch

15col | ecting 00 1an ani nma a patient into a
vacuum t est Plais@ac omBdiini rdpes e tacsh df 4R 166 33t Ehearfd-9mS i |y

centrifuging the cellegtedgvralre MlpOGiHohe’30cb P00 g) for 3 to 5 minutes;
collecting a supernatant |liquid (plasma |ayer) 20 cogg{iéing-qpfty coat
through said cent FiEdg8titdhe FRE Wtngr 5T nehcof 1€t 88 '§ipefnat ant

| 'i qui d( pl asrmmd ayer) conprising the buffy coat to a new vacuumtest tube

by a blunt needl e, .and secondarily centsifugin 4, -5 0 for. 4 to 6
m nutes; and 25 chﬁégﬁinS t%&xﬁﬁéeéoﬁginﬁﬁg%e%R%n %% Oth%1|%§éF98 roma
bottom 16 a didicgtitdeofs cdbyduiton] wHt oft e {esolflaen-by a bl unt needl e.

2. The method as claimed in claim 1, wherein
the step of separating the PRP from the whole blood
comprises the steps of:

15 collecting 10 ml of the whole blood from an animal
or a patient into a vacuum test tube containing 3.2 %
sodium citrate, and primarily centrifuging the collected
whole blocd (1,750~1,8%00 g) for 3 to 5 minutes;

collecting a supernatant liguid (plasma layer)

20 comprising buffy coat through said centrifugation;

transferring the collected supernatant
liguid(plasma layer} comprising the buffy coat to a new
vacuum test tube by a blunt needle, and secondarily
centrifuging (4,500~5,000 g} fcr 4 to 6 minutes; and

25 collecting the PRP concentrated in a bottom layer
(Erom a bottom to a height of abcut 1 mL o©of the test
tube) by a blunt needle.

30 3. The method as claimed in c¢laim 1, wherein in
the step of mixing the PRP with the calcium chloride
solution, about 1 ml of the PRP ceollected through a
process of separating the PRP from the whole blood is
mixed once with the calcium chloride sclution with a

35 concentration of 0.30~0.55 mg/mL by & Connecta.



303. The nethod as clained in claim1, wherein in the step of mxing the
PRP with the cal ciumchloride solution, about 1 m of the PRP collected

t hrough a process of separating the PRP fromthe whole blood is m xed once
with the calciumchloride solution with a 35 concentration of 0.30-0.55
ng/ mL by a Connecta. 18 4. The method as clained in claiml,
wherein the step of mxing the mxture of the PRP and the cal cium chl oride
solution with the type I collagen 5 conpgises the steps of: |eaving the
type | collagen at room tenperature; m xing the m xture of the PRP
and the calciumchloride solution with the type | collagen with a
concentration of 20-50 n _qpa S f i ugh
connection by a C‘%nnectgg §ﬁ${ﬂbé'aﬁ; 9yg%ﬁQ§ ?he 89& ure opgﬁﬁggé P and
the type | c¢olel agénp char gedking a the i rﬂgeitwrﬁt ocdl ItlTﬁéglPéﬁ’s r'iﬁdneébeof

tissue rege@%rl%tllu% lcm%%%,@% sggﬁuegoaon@l@ﬁf echet regtdrent aegm@ﬁ
heal i ng. 15 . The nethod as clained in claim4, wherein the type
coIIagen5ha§oﬁ@€éﬁ€€nﬁpﬁtﬁﬁﬁpﬁfOfG 50 ny/ ni. 6. The method as

claimed in claimi4ecawhareime2@ e Typellagehl agencos tehpephttioom
tenperature for 15 .tq 30

nut es. 7. .
Aconp05|t|onfor|nH&§Fﬁ§t|gbﬁe]?%ﬁ%%%$afv%ntgﬁ abtFvalThg *PEP, SHAFEHN s
manuf act ur edhlyr2bet heofethod agichai ed i hypeai h 1collagen with a

concentration of 20~50 mg/mL, in an opaque phase, four
10 times through connection by a Connecta; and
injecting the mixture of the PRP and the type [
collagen, charged in a syringe, into all regions in need
of tissue regeneration 1in cases such as bone defect
treatment and wound healing.
15
5. The method as c¢laimed in c¢laim 4, wherein

the type | collagen has a concentration of 20~50 mg/mL.

6. The method as claimed in claim 4, wherein
20 the type 1 collagen is left at room temperature for 15

to 30 minutes.

7. A composition for incucing tissue
regeneration by activating PRP, which is manufactured by

25 the method as claimed in ciaim 1.



