1 COMPOSITION FOR INDUCING TISSUE REGENERATION BY ACTIVATING PLATELET RICH
PLASMA (PRP), AND METHOD FOR MANUFACTURING SAME 5 Technical Field The present
invention relates to a composition for inducing tissue regeneration by activating platelet rich plasma
(PRP) with a calcium chloride solution and type | collagen, and a method of manufacturing the same.
More 10 particularly, in the present invention, the composition may have a gel-type of formation
containing PRP, and may be transplanted to any Iesi%n in need of tissue regeneration in cases such
as bone defect treatment and wound healing, and accordingly, PRP may be activated to 15 induce a

growth factor which is usefulfertisstie regeneration frem PR gel to-eanveniently.angquickly achieve
effective tissue re i c ingly. hod is very | in highly el ci e credibility
of applying PRP tgﬁggﬁéﬁrﬁ@ p%g‘r’sgeilfﬁ%ﬁg g%o%i%%%to@c%%dmgﬁgﬁgc groun%%gr]t As
generally known, platelet rich plasma (PRP}18/an aitoledbus aidterial separated from whole blood 25
through density gradient centrifugation, and is an inactive substance that includes a large amount of
platelets c%nce%t(_r:atlg?gi\/&iglr%sdpglf&to a small amount of plasma, and contains leukocytes in a

high-concentratlonc. nactivated platelets within a blood vessel 30 maintain a round shape while

circulating through the BIB6d DE&§ET1E is koWt tHak tHe patététs Have adfEiepan ‘ot @bod1o days,
and are presentiindarcamount efsakout 2« 1O8with respecttorl ndrdfrthe bleot Plateletswithin PRP

areactivated throyugh,35 sybstancesdncluded within.a blaad vessel andithgn 2 felease growth factors

and various active substances. The activating substances include collagen, thrombin; adenosine

diphosphate (AP} 5adBpinephing ESpeliahy, LoIdyenEitthrdmBih ard kn&@ias stfohg agonists.
It 5 is knoWh thatgollagendnduces ihe ddtivatioreefthe platelets throughtiihe adbesionidfitsrspecific
sequence onto ghe platelets asshownind1Gs 1¢ . rnWWhen,activating factgrscactivaie the-platelets, the
platelets releas}%grovy_th fact0£s d%e %o 10 degranulatign o! their aIRha ranCL{JIes. Ihejacstorseperform
an important roféin in“lfiﬁaalﬂv%)unady1 hga ing.” Herein'“the réigased gr%wth actors ir?dude“fila?éiet derived
growth factor (RDGFIER ] rapsfolmingaffowthsfactordl (POrFbDedastular endotifslial growth factor
15 (VEGF), epidermal grewthifagtor frGF ) insitin-likgigrowthefactos (1IGH) apdthe like.cAlse, PRP
releases qyfokine, dqﬁ%.eun%er in v(ijt‘rﬂocgiondrjtg%r% Jhereby.synthesizing DNA of fibroblasts. This increases
the production of collagen, and thus allows a co a%eri B B o
regeneration from PRP gel to conveniently and quickly
achieve effective tissue regeneration. Accordingly, the

method  1s very useful in  highly enhancing the
credibility of applyving PRP to lesions and presenting a

20 good image Lo consumers.

Background Art
Az generally known, platelet rich plasma (PRP) is
an autclogous material separated froem whole Dblood
25 through density gradient centrifugaticn, and 1is an
inactive substance that includes a2 large amount oI
platelets concentrated with respect to a small amount of
plasma, and contains leukocytes in a high-concentraticn.
Inactivated platelets within a blood vessel
320 malintain a rcund shape while circulating thrcugh the
blood vessel. It 1s 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 1ncliuded within a blood wessel, and then



20 structure to be organized. However, in the application of PRP in 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 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 is 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, antibodies4 darembiny prathrombar, dactor Afandr eardiolipin are required 35 Alsos through

animal researchytwas fouqd that here. 3.ate clinical problems such as after-operation bleeding, and

an autoimmune syndrome. Although these problems rarely occur, they cannot be neglected in
development. T%‘i/%é%s&ﬂﬁrd?ﬁﬁﬁ%%l?Eﬁﬁse(tzh%%pr%@o%’&rﬂgﬁgg sourt: %%ﬁgﬁ%ét%trength of
gel or the like. colFadgkermong, duertortigh contractilitpefa twormbipcactivating:gél: therd éxists a

difficulty indhe surgieal pracedus forfilling. awound space; Thus, thedmpestanse of replagement
rnmeﬂanorﬂwo?b@elets through the adhesion of its specific sequence
pla ouy ¥ q
onto the platelets as shown in FIG. 1.
When activating factors activate the platelsts,
the platelets release growth factors due to
10 degranulation of their alpha granules. The Tfactors
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}, wvascular endothelial growth factor
15 (VEGE'} , epidermal growth factor {EGE), insulin-like
growth factor (IGF) and the like. Also, PRP releases
cytokine, etc. under in  vitro condition, thereby
synthesizing DNA of fibroblasts. This increases the
production of collagen, and thus allows a collagen
20 structure to be organized. _
However, in the application of PRP in a liquid
state, it is difficult teo inject the PRP into a wound,
and there exists a loss of surrounding tissues. Thus, it
is reguired 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 Alsc, through animal research, it was found that there



10 has been recognized. Collagen is a rigid fibrous protein, and is a main protein component of a
mammalian connective tissue. It makes up 30% or more of total proteins. The collagen provides
shape, strength and flexibility to the tissue, and has various functions such as tissue scaffolding, cell
adhesion, cell migration, blood vessel production, tissue morphogenesis, tissue repair, and the like.
Collagen, as a strong agonist of platelets, activates the platelets, and causes platelet aggregation. 20
Fibrillar collagen more strongly induces platelet aggrejgation and supports greater platelet adhesion
than a soluble collagen. Although the reason for such a difference has not been clearly proven, it is
assumed that there is-a pessibilitythatthefibrillar-collagen:2% bindsdeamolaculelinereasing the
action of activated platelets, utojTrX[%S IecoII%%enndgfngkgs up}\%@a'oritx of mammalian connective tissue.
Also, as a natura?scaf%id, it i5 most ac ively réesearched in't e?ief& of r“egenerati%e medicine and
tissue engineerifiyt Btié t6 fiaser adviftages bhFpe Peollagen Sthetype  Ncofi&yén pERE S a role of
activating platelets:byueplaciig theombin; andwmagintainingthe.skapepread Howenetatheie has
been no campogition for 35 indycing g%@gﬁng@t' 0-by activating PRP with a 4 calcium chloride
a

solution and the type 1’collagen. In other words, there ahs,been no Slibstitut,e for thrombin. Thus, only
the thrombin (mainly boVHe=d&mEd Sthat iS“&n anifal-defed protein s bedr’ usedidespite its 5
many problemst Bisaotasure Jechrizal Rrobleml Thetéfere; thespresent mventiohhaslbeen mmade in 10

view of the above-meptioned problemsand: provides & campesition forinduging tissue-regeneration
by activating platelet rich plasma PRP}, and a method of manufacturingjfthe same. The present
m

invention achieve the failowirg objedts. First-inordar 1o improVe an 15 immife rei an

mine reatfidi’aid clinical
problems Lype hesllagesris usedgimiwhiéh the immune reaction and the clinical problems are caused
when platelet rich plasma, (RRB)is used-togethes withian-animal-desved peatein i thak isythrembin
(mainly bovine-der(i)\{teedj}. Second f%rnbion% f7_0 gef%gt treatment or ‘!{’8“@% hgglingi g&g@dl amount of
whole blood is go]flected{]'aﬁ’é)%%lls separated ffom the whole Blood and is injécted In mixture with
type | collagen. T 6fer Wierds Oplatélet fehtflasiia (PEW) astdiPattbliogoud ifatefial-aid e
atelocollagen causirg fayy 25 mpruine seaetionsrare used seasio eliminate clinieal tejeetian. Third,

PEW is convenignly andauickly seperatedon;site.fora,syroigal pracedue. and is-njected in a

mixture with a calcium chloride solution and type | caollagen, so that effective tissue 30 regéneration
can be achieved for'sedereh? irfired %%ﬁént@b‘?ﬁﬁﬁéﬁf%'unhéfg%%gvr%ﬁbéﬁﬁvep&ﬁp%?ﬁﬁtgﬂs‘?rpourth,
when the PEW toltected accordingcterthe present imvemtion issapplied tocanregidmrequirings -
tiss_ue-regenera&ig@ i@@gﬁi’xtugeswigw asqglgHgl cglg)(ggq?@jé sg@tiglgr@g types| collagen, types| collagen
activates the platelets, and causes platelet aggregation.
20 Fibrillar collagen more strongly Induces platelet
aggregation and supports greater platelet adhesion than
a scluble collagen. Although the reascn for such a
difference has not been clearly proven, 1t 1is assumed
that there is a possibility that the fibrillar collagen
25 Dbinds to a molecule increasing the action of activated
platelets,

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

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

Howeaver, there has been no composition for

35 inducing tissue regeneration by activating PRP with a



S PR?,inducing growth factors usefulfor tissue regeneration from the PRP gel. This is effective to
conveniently and quickly achieve tissue regeneration. Especially, fifth, the clotting of type | collagen as
an 5 agonist with PRP can release a 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 PR?. This induces more
effective tissue regeneration. Furthermore, sixth, the PR? collected 10 according to the present
invention is injected in a mixture with a calcium chloride solution and type | collagen into all regions
requiring bone defect treatment or wound healing, thef}eby achieving effective tissue regeneration.

Finally, seventhag a result- 116,15 ivention,highly e@ﬁam&%éh%g;g%fbit“y atanplying PRE,to lesions

and presents a g}\c;)%d image tig consumers. Technical solution n accordancé with an aspect of

the present 20 iMVehtion therE is provided Aneth6a™df RRNGHRA NG L Gorhpbsifié BitRducing
tissue regeneraffénby activaiingtpiatelstvichnplasma tRR2) thelmethod -cdenprising the steps of:

separating PRP feom aholeblegd: ae Mixing the HRRA withiealgiupchiarde selutign;angd.25 mixing a
mixture of the PRP_and th?agLaICium chloride solution with type | collagen. In accordance with another
|

embodiment of {Raenﬁlreggr? gg}(s)s'ure, there is provided a composition for inducing  tissue

regeneration by activating PR?, which is 30 manufactured by the method. Advantageous Effects As
described in detai feteisakeve, in the present invention, in order to improve an immune reaction and

35 clinical problems, typg.lcollagen is,used, in which the

Therefore, the present invention has been made in

10 wview of the above-mentioned problems, and provides a
composition for inducing tissue regeneration by
activating platelet rich plasma (PRP), and a method of
manufacturing the same. The present invention achieves

the following objects. First, in order to improve an

15 immune reaction and clinical problems, type [ collagen
iz used, in which the immune reaction and the clinical
problems are caused when platelet rich plasma (PRP) is
used together with an animal-derived protein, that is,
thrombin (mainly bovine-derived). Second, for bone

20 defect treatment or wound healing, a small amount of
whole blood is collected, and PRP is separated from the
whole blood and is injected in mixture with type I
collagen. In other worxds, 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 1is conveniently and quickly
separated on site for a surgical procedure, and is
injected in a mixture with a calcium chloride solution

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 according to the present
invention is applied to a region requiring tissue-
regeneration in a mixture with a calcium <c¢hloride

35 solution and type [ collagen, type | collagen activates



6 immune reaction and the clinical problems are caused when platelet rich plasma (PRP) is used
together with an animal-derived protein, that is, thrombin (mainly bovine-derived). 5In the above
described technical configuration of the present invention, for bone defect treatment or wound healing,
a small amount of whole blood is collected, and platelet rich plasma (PRP) is separated from the whole
blood and is injected in mixture with 10 type | collagen. In other words, PRP as an autologous material
and atelocollagen causing few immune reactions aresused so as to eliminate clinical rejection.
Also,inthepresentinvention,PRPis conveniently and quickly separated on site for a 15 surgical
procedure, andrig#njectechiua mixture guithwer calcidmahtorisle solatidiiand tfpe | coliagerisso that

effective tissue regenetation gan be aehieved fossgverely injured patients @rpaliants-undesgoing
repetitive operations. 20Also, when the PRP callected according to the present inventian is applied to
a region requirfigisehe FBgeRerdich inE riixttie \/\Wﬁgé’lgiurqh thittfde S61GH0 anid type | collagen,
type | collagen Betieates they PRP, hducibl growthfasgs adeful for tissue s rgieherdicifrom PRP
gel. This i%effegg%?ﬁz%(leowmﬁfnﬂwlngaclﬁyi%maamevghgﬂﬁg@g%@p%@tk@g& atﬁéé‘:oﬁﬁ?ié}lny, in the
present invention, the clotting of type | collagen as an agonist with | can rejease a milar or
larger amount GFgréw fadtor Sﬁg&ﬁina?g The kfﬁ%sg‘(%)thg%?oﬁ I%%to%? th!g;lwethgtlfr? "ﬁ% clotting of
thrombin as anfzgohist with PRE. Thisiduces hitre efattiveigsuefredereraticil a5 an

Furthermore, the;BRP:¢ollected aceprdingtia the 35-present inveptionds Mmjecteddn ambduee witha 7

calcium chloride solution and type | collagen into all region equir'r}%bo g,efeggtﬁaet Nt or wound
healing, thereb§%%ﬁ%%¥n€igtéﬁe%é'tive%@é%%?gggﬁgétio%.ngﬁ%lr%la’lly, gs a rergﬁt, the inven'tglzz)% highly

enhances the credibiiBLBEappind PRP B RSf6Hs and présertdia gdod iia§é t¢Eonstimets. Brief
Description of the :Brawings: 10& hesforegoing.and otfienobjectssienturesandnd  type |

collagen into all regions reguiring bone defect
treatment or wound healing, thereby achieving effective
tissue regeneration. Finally, seventh, as a result, the
15 invention highly enhances the credibility of applying

PRP 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 wmethod
comprising the steps of: separating PRP from whole blcod;
mixing the PRP with a calcium chloride solution; and
25 mixing a mixture of the PRP and the calcium chloride
solution with type [ collagen.
Tn  accordance with another embodiment of the present
disclosure, there is provided a composition for inducing
tissue regeneration by activating PRP, which is

30 manufactured by the method.

hdvantageous Effects
bz described in detail hereinabove, in the present
invention, in order to improve an immune reaction and

35 clinical problems, type | ccllagen is used, in which the



advantages of the present invention will become more apparent from the following detailed description
when taken in conjunction with the accompanying drawings in which: 15FIG. 1 is a view illustrating 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 ImL of platelet
rich 20 plasma (PRP) separated from whole blood in a mixture with a calcium chloride solution and
type | collagen, 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 irftluded in an amount of 25 0.3 mg/mL, and in

FIG. 2(c), the cajgiym chloidg solufjon isjpclyded in.an gmount of Doy mghl; and 5 FlG43 shows

photographs of the culture of a conventional thrombin mixture (A) and the inventive type | collagen
mixture (B). 30 Bafiel Destriftiort oFtheAhd&Rton PR F Hefdinattéia préferatrenibddinmnt
according to thespresent-ideentio for exbibiting theseheffectsiwill betdeseribad in detaif with reference
to 35 accompanying; dawiggs.«84) . According to the present invention, a composition for inducing

tissue regeneration by activating platelet rig lasma P), and a method of manufacturing.the same
are configu?’ed as show?ll}n %E% f%ﬁg%. : %gtﬁjé oﬁcgvavﬁ\:g ggélé“rlcpefr%ng of legblrlé%%ﬁfj irr)ive%ion, a
detailed descripfi6g of RE®FATUNcHeEASd eBnfigdationddmorperified her&insAilimardmited when it

is determined thabtheidetaided descriptign ofihel knovemitingtionscand eandipurationsdaay is
unnecessarily 19 é’Pf%érteet e S%Rjgc gg%rl%ftth%%%segtlig\é%{gioq RD) Al§g, tg%eé%rﬂ%g scribed
below are set in consideration of their functions in the invéntion, which may be varied according to a

manufacturer' ptiffiée bPEoneRIGhaldSE T hd&dheltdefiRiticns fithy be baded #5%n tHe-Bescription
of this specificationre [ Firstilid shepresant invérdion wecdmposien fas induciag tisdugyregeneration

by activating plajelet fgh plagma (ERE) i3 manuiaciured, hy:the stens ofr3epaatingRRE fram whole
blood; mixing the PRP with a calcium o o , ,
are used so as to eliminate clinical rejection.
Also, in the present invention, PRP is
conveniently and quickly separated on gite for a

15 surgical procedure, and is injected in a mixture with a
calcium chloride solution and type [ collagen, so that
effective tigssue regeneration can be achieved for
severely injured patients or patients undergoing
repetitive operations.

20 Also, when the PRP collected according to the
present invention i1s applied to a region requiring
tissue~regeneration in a mixture with a calcium chloride
solution and type | collagen, type | collagen activates

the PRP, inducing growth factors wuseful £for tissue

25  regeneration from PRP gel. Thig is effective to
'conv@ni@ntly and quickly achieve the tigsue
regeneration.

Especially, in the present invention, the clotting

of type | collagen ag 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 invention is injected 1in a mixture with a



20 chloride solution; and mixing the mixture of the PRP and the calcium chloride solution with type |
collagen. Meanwhile, in the present invention, the composition may be variously applied, and may
be made in various forms. 25Also, it should be understood that the present invention is not limited to
specific embodiments mentioned in the detailed description, and include modifications, equivalents,
and alternatives within the spirit and scope of the appended claims of the present 30 invention.
Hereinafter,theoperativeeffectsofthe inventive method of manufacturing the composition for inducing
tissue regeneration by activating PRP, as configured é’bove, will be described. 35First, the inventive

method includes (he.sigp of S, senRialing PRE:tomaholabigod. | cHetelg.the sigp.ofseparating

PRP from the whole blood includes the step of collecting 10 ml of whole blood from an animal or a

patient into a vatign st 5 fBEtontaifing 3266 sotfithfi Thrates BRA B iRrily Céntrifigingthe whole
blood (1,750-1,9G&g)fey 3 to 5 mipgkssyy  Thershtheougiuthe corfifigratiomea superiatant liquid
(plasma layer) inelydinghufygoat is collected. 10 The collected supernatant liquid (plasma layer)
including bgffy coatistr r:ﬂsfeirfd to a new vacuum t(;:-_ﬁ(] tube hy a blunt needle, and i%se ndarily

centrifuged(4,500-5,00 gsl?or Ato 6 Minutes.  *°° %h, th%y}f-'?RP concehtratdy in layer

(from 15 the bo®8HaB RS héight cTsbup 1 rEwf tHe @BRLYENS cOREctee by ashlanenaatife.

Also, the inventiveanethod iaclydes thensige ofgnixinghadIRP with a calcium chloride solution.
Herein, in the step of mixing the PRP with the 20 calcium chloride solution, about 1 mL of PRP
collected from the step of separating the PRP from the whole blood is mixed once with a calcium
chloride solutio@%ﬁﬁg EsrentiatiofBf 830-bSHRFMMEST a Connecta. Also, the inventive method

includes th@ step of The foregoing and other objects, Ffeatures and
advantages of the present invention will become more
apparent from the following detailed description when
taken in conjunction with the accompanying drawings in
which:

15 FIG. 1 is a wview illustrating 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 1mlL of platelet rich

20 plasma (PRP) separated from whole blood in a mixture
with a calcium chloride solution and type [ collagen, in
which in FIG. 2(a), the calcium chloride golution ig
included in an amount of 0.25 mg/mL, in FIG. 2(b), the
calcium chioride sclution is included in an amount of

25 0.3 mg/mL, and in FIG. 2{¢), the calcium chloride
sclution 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
| collagen mixture (B).

30

Detailed Degcription of the Invention

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

35 accompanying drawings.



25 mixing the mixture of the PRP and the calcium chloride solution with type I collagen so as to
manufacture the composition for inducing tissue regeneration by activating PRP. Herein, the step of
mixing the mixture of the PRP 30 and the calcium chloride solution with type | 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 | 35 collagen with a concentration of 20-50 mg/mL four
times 10 through connection by a Connecta. Next, the mixture of the PRP and the type | collagen
mixture, charged in a syringe, is injected into all regions in need of tissue regeneration in cases such 5

as bone defect treatmept-and wownd healing: prdberdypei keallagenrpreferabhrhas:a congentration

of 20-50 mg4ml.. _ , Furthermore, the type | collagen.is preferably lef oaqm t for 15 to
30 minutes. 10H8Fein“a?tge?,cé>%§rn|51éss oft erperggé}ﬁgt%ﬁégrﬁfbn%v%ll gé%}égéﬁﬁe . [@Egr%%glg] First, a kit

for PRP separafibfilis grépéretl as BB Helowrnd  4) Afakfitm fest {iB8 EoRtdiihg 572 %iodium
citrate 2) Ayaeuumdestitbe holdet as ShAwaclmnrtesttube peedl& 20,4) A vacuum test tube

(Plain type},S)A3mLs§/£ing%he following descriptions of the present
invention, a detailled description of known functions and
configurations incorporated herein will be omitted when
it is determined that the detailed description of the
known functions and configurations may unnecessarily

10 obscure the subject matter of the present invention.

Also, the terms described below are set in
consideration of theilr functicns in the invention, 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 composition for
inducing tissue regeneration by activating platelet rich
plasma (PRP) is manufactured by the steps of: separating
PRP from whole blood; mixing the PRP with a calcium

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

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

25 Also, it should be understood that the present
invention is not limited to specific embodiments
mentioned in the detailed description, and include
modifications, 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 composition for
inducing tissue regeneration by activating PRP, as
configured above, will be described.

35 First, +the inventive method includes the step of



6) A blunt needle From the components as mentioned above, a PRP separation method can be
deduced. First, 251) From a patient, 10 mL of whole blood is collected into a vacuum test tube
containing 3.2 % sodium citrate. 2) The whole blood charged in the vacuum 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 optimum levels for separating the whole blood into hemocytes, buffy
coat, and plasma. 3) After the cap of the vacuum test tube is 35 opened, a supernatant liquid
(plasma layer) including 11 buffy coat is collected and transferred to a new vacuum test tube (plain

type) by using a;syinge-proyidegewith arblynt-needla. A he plasma including buffy coat, transferred

to 5 the new vacuum test tube, is centrifuged (4,500-5,000 g) for 4 EQP} minutes. Herein, the gravity
acceleration and the timgeegfe tﬁ%’ceﬁﬁﬁu&a s%péb?%ﬁosr%% g%‘t%nge op?)md"ng %nve%l%r ‘élgr?cigntrating

PRP within the pleafth. S)Aftafthe cap df thé YAacutm testtube i4 10 opéneltthe PRPEdheentrated
in a bottom layesof dhe testtube ffroam theshottom te theareightof about 1 mLwefdhetest tube) is

collected by usipg,a.syringe Biayided with.a byt pegdle. 6) In puler Lo delrining fhe sepatption

efficiency 15 of 1 'mL of plateléts separated from 10 mL of whole blood, a platele specific surface
marker, that is, YL andca TslkEE e Epadific 8uftate rharker Cthit 162 €035 afé Featted® 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 589,.7.6 times,higher that th%g@p&pﬁ;@ﬂg&m the clinically, required
recommendations, the number is required to he 4,0 t10,6.0 térr‘lﬁg(about 1,0,00,00(%£Iatelet$/mL) higher

than a baseline Per Voftim& of 8L %%YOG?Who%gﬁﬂo%‘g%%%u ‘pRB%epafatioh method satisfies the
recommendations. Also] thfe nambke of fetikoeytestis 208 10-4. 2 highefthalPa baselind TUs, in the

application of therPRRgit is;expacted to,aehieve an antivical.aftect 30Alsa: as-neoted:in Takle below,
ine whole blood s cenigfuagd (1sf. 17532990 0. 3t S/minies, 204 200-5909,9.A1p.§ minutes)
(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 mL of the test tube)
is collected by a blunt needle.
Also, the inventive method incliludes the step of
mixing the PRP with a calcium chloride solution.
Herein, 1in the step of mixing the PRP with the
20  calcium chloride sclution, about 1 mL of PRP collected
from the step of separating the PRP from the whole blcod
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 so as to manufacture the
composition for inducing tissue regeneration by
activating PRP.
Herein, the step of mixing the mixture of the PRP
30 and the calcium chloride sclution with type [ collagen
includes the step of leaving the type [ collagen at room
temperature.
Then, the mixture of the PRP and the calcium
chleride soluticn 1is mixed with the opaque type |

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



mL of PRP. Then, a platelet-specific surface marker, that is, 0D41, and a leukocyte-specific surface
marker, 35 that is, 2045 are reacted. Then, flow cytometry is used 12 to measure the number of
expressing cells. As a result, the number of platelets of the separated PEP is 5.8 - 7.6 higher than a
baseline, and the number of Leukocytes is 2.8 to 4.2 higher than a baseline. 5 [Table 11 Sample
Platelet Count(x0 /mL) Leukocytes(x 106/mL) WholeBlood Baseline PRP(times baseline) WholeBlood

Baseline PEP(times baseline) Sample T

through connection by a Connecta.

Next, the mixture of the PRP and the type I
collagen mixture, charged in a syringe, is injected into
all regions in need of tissue regeneration in cases such

5 as bone defect treatment and wound healing.

The type | collagen preferably has a concentration
of 20~50 mg/mlL.

Furthermore, the type [ collagen is preferably
left at room temperature for 15 to 30 minutes.

10 Hereinafter, Examples of the wpresent invention

will be described.

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

15 below.

1y A wvacuum test tube containing 3.2 % sodium
cltrate

2) A vacuum test tube holder

3} A vacuum test tube needle

20 4y A wvacuum test Tube (Plain type)

5y A 3 mi. syringe

&) A blunt needle

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

25 1) From a patient, 10 wmlL of whole Dblood is
collected into a wvacuum test tube containing 3.2 %
sodium citrate.

2} The whole blood charged in the vacuum 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 optimum levels for
separating the whole blood intc hemocytes, buffy coat,
and plasma.

3) After the cap of the wvacuum test tube is

35  opened, a supernatant licguid (plasma layer) including



12.46 14.81(6.02) 8.7 29.7(3.41) Sample 2 1.18 11.27(6.20) 4.3 14.9(3.50) Sample 3 2.11 15.24(7.22)
5.0 20.9(4.18) Sample 4 2.62 16.15(6.16)

11
buffy coat is collected and transferred to a new vacuum
test tube {(plain type) by using a syringe provided with
2 blunt needle.
4) The plasma including buffy coat, transferred to
5 the new wvacuum test tube, 1s centrifuged (4,500~5,000 g
for 4 to & minutes. Herein, the gravity acceleraticn and
the time of the centrifugal separator are zget to be
optimum levels for concentrating PRP within the plasma.
5) After the cap o©f the wvacuum test tube 1is

10 opened, the PRP cconcentrated in a bottom layer of the
test tube (from the bottom tc the height of about 1 mbL
cf the test tube) 1s collected by using a syringe
provided with a blunt needle.

6) In order to determine the separation efficiency

15 of 1 mL cof platelets separated from 10 mL of whole
blood, a platelet-specific surface marker, that is,
CDh41, and a leukocyte-specific surface marker, that is,
Ch45 are reacted. Then, flow c¢ytometry is used to
measure the number of expressing cellis. As a result, the

20  number of piatelets of the separated PRP is 5.8 to 7.6
times higher that than in the baseline. In the
clinically required recommendations, the number is
required to be 4.0 to €.0 times {about 1,000,000
platelets/mL} higher than a baseline per volume of & mL

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

30 Also, as noted 1in Table below, the whole blood is
centrifuged (1%%: 1,750~1, 900 g, 3 to 5 minutes, ond,
4,500~5,000 g, 4 To & minutes) twice =0 as Lo separate 1
mi, of PRP. Then, a platelet-specific surface marker,
that is, CD41l, and a leukocyte-specific surface marker,

35 that 1s, CD45 are reacted. Then, flow cytometry is used



12.1 39.3(3.27) Sample 5 1.94 11.58(6.00) 4.6 12.9(2.80) Sample 6 2.36 20.09(5.81) 6.2 25.2(4.06)

Sample 7 2.55 17.48(6.85) 6.4 30.7(4.80) Sample

12

to measure the number of expressing cells.

As a result,

the number of platelets of the separated PRP is 5.8 ~

7.6 higher than a baseline, and the number cf Leukocytes

is 2.8 to 4.2 higher than a baseline.

5

[Table 1]

Sample |Platelet Count (x 10% /L) Leukocytes (x 10%/mL)
Whole Blood|PRP (times|Whole Blood|PRP (times
Baseline baseline) Baseline baselins)

Sample |2.46€ 14.81 (6.02) 8.7 29.7(3.41)

1

Sample 11.18 11.27 (6.20) 4.3 14.91(3.50)

2

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

3

Sample |2.62 16.15 {(&.16) 12.1 39.3(3.27)

4

Sample |1.%4 11.58 {6.00; 4.6 12.8(2.80)

5

Sample |2.36 20.09 {5.81) 6.2 25.204.06)

3

Sample 2,55 17.48 (6.85) 6.4 30.7(4.80)

- ,

Sample |1.77 13.52 {7.64} 4.8 17.8(3.73)

8

Sample |2.13 15.8 (7.32) 5.0 17.9(3.58)

9

Averag (2.19 15.08 (£.88) 5.3 23.3{(3.7)

o

[Example 2]

10 A kit for transplanting a mixture of FPRP, a
calcium chloride sclution, and type [ collagen is
prepared as below.

1) 1 mL, 3 mlL syringes
2} A Connecta

15 2}y A calcium chloride solution
3) 20~50 mg/mL type | collagen

From the components as mentioned

above, a method




81.77 13.52(7.64) 4.8 17.9(3.73) Sample 9 2.13 15.6(7.32) 5.0 17.9(3.58) Averag e 2.19 15.08(6.88)
6.3 23.3(3.7) [Example 2] 10A kit for transplanting a mixture of PEP, a calcium chloride solution, and
type | collagen is prepared as below. 1) 1 mL, 3 mL syringes

13

of transplanting the mixture of the PRP, the calcium
chlcride sclution, and the type | collagen can be
deduced. First,
1) A syringe charged with 1 mL of PRP is connected
5 to a syringe charged with a calcium chloride solution
with a concentration of 0.30~0.55 mg/ml, through a
Connecta, and the materials are mixed once.
In other words, FIG. 2 shows photographs of 1 mb
cf PRP separated from whole blood in a mixture with a

10 calcium chloride solution and type 1 collagen, in which
in FIG. 2(a), the calcium chloride solution is inciuded
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/mL,
and in FIG. 2(c), the calcium chloride goluticon 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 chioride preferably
ranges from 0.30 to 0.55 mg/mL.

20 A calcium ion (Ca’’) as a component for a calcium
chloride solution. performs a role of converting
solubility into insclubllity in blccd ccagulation. Such
a characteristic of the calcium ion (Ca”ﬁ induces
platelet aggregation of the mixture of 1 mL of separated

25 PRP and type [ collagen. Then, 1f the concentration of
the calcium chloride solution for platelet aggregation
is 0.25 mg/mL or less, platelet aggregaticn 1is not
formed. On the other hand, 1f the congentration igs 0.55
mg/ml  or more, cell damage 1s 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 1s as follows: first, the type |



2) A Connecta 152) A calcium chloride solution 3) 20-50 mg/mL type | collagen From the components
as mentioned above, a method 13 of transplanting the mixture of the PRP, the calcium chloride
solution, and the type | collagen can be deduced. First, 1) A syringe charged with 1 mL of PRP is
connected to a syringe charged with a calcium chloride solution with a concentration of 0.30-0.55
mg/mL through a Connecta, and the materials are mixed once. In other words,FIG. 2 shows
photographs of 1 raL of PRP separated from whole Igod in a mixture wa 10 calcium chloride solution
and type | collagen, in which in FIG. 2(a), the calcium chloride solution is included in an amount of 0.25

mg/mL, in FIG. 2{q); the-6alcium ghleride selutioftis inctuged inyar amount ©f 0:3;mg/mily, aad in FIG.
2(c), the calcium chl%r'idee sgl{gjiigggilse%S included in an amount of 0.5, mg/m .Oﬂgbeepl%gat; invention,

for platelet aggrSeOgélﬁon of the 'mixture of the calcium chloride solution and the type [ collagen, the
optimum conceRfrafs of EaIRkMN ERloRAE Brefefdbly FHrige’ o 9,300 6'55 MRGIHILE 204 calcium
ion (Ca2l) as a cemponent forga eatcium chloridersolutior)tperforms anele ofrconverting saldbility into

insolubility in bleod coagulation , %g%g&@@&aq;%ic pf thecalcium ign(Gazf)dndugces platelet
aggregation of the mixture of 1 mL of separatzd 25 PRP and type | coIIagﬂ:n%Then, if the concentration

of the calcium chiiid&sbiution foHplatélef aggredatioh™i B25 Mg/fL OF fe&! Blatefet aggragation is
not formed. On she: othewhahd, ifitke doticentration 16055, mg/mL @ nsore Lcell HaprdgelisCaused by

osmotic 30 pressyie., =)k Ehe type:l cpllagemwith a concentration: of:20-60mgkmls isdeftat room
temperature for 15 to 30 minutes so as to change soluble cglla%er]riemo fibrillar collagen, Herein, the
reason the type coliagan is 1B/ 3574 Toom temperatire is asfollows: first, the iype | 14 collagen is
warmed sblthatsthe wype| eollageisin a soluble collagen state can be fibrillar-collagenated; second,
there is hardly any differgnce insthe:argeunts of telaased-growth-fagtors between the mixtuse of

PRP and the calcium chloride soluticn is connected to

the same amount of fibrillar type [ collagen with a

concentration of 20~50 mg/ml through a Connecta, and the
15 materials are mixed with each other four times,

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

20  wound healing.

[Example 3]

1} A mixture the PRP, a calcium chloride solution

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

2) The mixture is cultured in a 37 T incubator for
15 minutes, and clotted. Herein, through the culturing
of the mixture in the 237 T incubator, it 1s 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 mL of whole

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



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, fibrillarcollagbnated type | collagen can more
effectively induce platelet aggregation and support platelet adhesion than 10 soluble collagen. 3)
A syringe charged with the mixture of 1 mL of PRE and the calcium chloride solution is connected to
the same amount of fibrillar type | collagen with a concentration of 20-50 mg/mL through a Connecta,
and the 15 materials are mixed with each other four tjmes. 4) The mixture of the PRP, the calcium
chloride solution and the type | collagen, charged in a syringe, is injected into all regions in need of
tissue regeneratign in-cases; such-as banesdefect treatmentand 20 woubd healing. fxarmale 3]

1) A mixture the% P, %calci&g%chlorid .solqctl nand '%)g I coljggen, chaﬁ%ejguin a smrigge, ig charged
25 into a round-bottom gk}gss tibe. -° The mixturé 7S cuftured in a_%? rincubator 161 15 minutes,
and clotted. Her&ir, thictgh thectuitaring of thetmbadrevinthe B7aanchib&ter itisgiossiblé to achieve
the same conditier ag thatwhere the: mixtdee:is 304ransplanted inta-a dissue; regiomand;cletted.

3) The clotted mixture is placed in erilized 24-wel| culture vessel added wi mL .of M, and
cultured in & 37trﬁﬁgtfl§3atorfegem%%@éﬁ% tﬁg abc%\c?eéJ gscri g gfnet o%, \i%g}n% of Cv%w gl?)FS blood is

collected from & p&FEHtSne 18 SUbjECtE 1o 85 Whd Eentrifuddtibh Steds (o obtabel fLlsF concentrated
PEP. The PEP isiirsty-mixedavithea talciumzchieride solution, ands=seidohdly mixed syithrtype |

collagen. Then, ghe mixure is fransplanted inte:all regians in{fﬁg of 3 tissue regengration, iy cases
such as bone defect treatment and wound healing, In this method, there is no clinical rejection. Also, it
is possible to sEpatAEPERE mi:Riththe PER with [jpel colla§en, fand tFarsplant the mrixture, within a
short timel Thugydtsis T0lpossible tosdffectivélyand quickdy indudetissue régeneration: saehias bone

defect treatment. agd \ound;hgaling, -,  Espegiaily, FIG.:3 shows cultureswhenrseparatediPEP was
activated with each ff Thrombin and type | 15 collagen, and a culture medium was cultured ina 5 %

002 incubator ( ‘F) Aftér 15 days, most of a conventional thrombin mixture (A) was degraded. On the
other hand, the inventivB €ofiadéen mixture {(B) maintaiiedsits Ghial-stispe Withrlittiesdhangesa size for
15 days. 20 In therinvgativecompesition farinduciagdissueaegeneraiion by activating PEF, and the
method of, @anlgg%tfging I\the gaQeathcgutngrj}i aLﬁséoéritLl%nwl?aeS a%hig\é%dr@dacltg}algy through,repetition
with the same resulfs. %sﬁéciaﬁy, realization of the invention can 55 facilitate technical development

and contribute toTiFdEtiadelelopment. FhES the invéhtidn désérves to Be protseielicnat

thrombin mixture (A) was degraded. On the other hand,
the inventive <collagen mixture {B) maintained its
initial shape with little change in size for 15 days.

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. Especlally, 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 in any disclosed process 1s an

30 examplie of a sanmple approach. Based upcn design
preferences, it is understood that the specific order or
hierarchy of steps 1n the processes may be rearranged
while remaining within the sccope of the present
disclosure. The accompanying methoed ¢laims present

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



It is understood that any specific order or hierarchy of steps in any disclosed process is an 30 example
of a sample 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
disclosure. The accompanying method claims present 35 elements of the various steps in a. sample
order, and are 16 not meant to be limited to the specific order or hierarchy presented. = While the
invention has been described in connection with various aspects, it will be understood 5 that the
invention is capable of further modifications. This application is intended to cover any variations, uses
or adaptation of,the inyention follewing; in generakdhe principles ofsthedavention, and incluging such
departures frorrglgheexprregﬁnt digcelsogure %%s come 10 within the known and customary practice within the
art to which the iAvention pertains. 17 aims 1. Amethod of manufacturing a composition for
inducing tissue regenerdfién By activating'plEelstich 5 plasia (PRP), thé fictho® 8mpriing the
steps of: separating.BRPiftom whotle blaed;suixing 4he PRP, with a galciunkehlaridéesotutiani and
mixing a mixture,of the RRP and the calcium 10 ehlaride sglutien with.type, Lgollagen: ; on,2. The

method as claimed in claim 1, wherein the step of separating the PRP from the whole blood comprises

the steps of: 15CORECtRGRA THITF tRE whéle BIOLATGH arf Snimal s> any  varwations,

uses or adaptation of the invention following, in
general, the principles of the inventicn, and including
such departures from the present disclosure as come
10 within the known and customary practice within the art

to which the invention pertains.



or a patient into a vacuum test tube containing 3.2 % sodium citrate, and primarily centrifuging the
collected whole blood (1,750-1,900 g) for 3 to 5 minutes; collecting a supernatant liquid (plasma layer)
20 comprising buffy coat through said centrifugation; transferring the collected supernatant
liquid(plasma layer) comprising the buffy coat to a new vacuum test tube by a blunt needle, and
secondarily centrifuging (4,500-5,000 g) for 4 to 6 minutes; and 25 collecting the PRP concentrated in
a bottom layer (from a bottom to a height of about 1 HL of the test tube) by a blunt needle. 303.The
method as claimesg gy glaim 1, wherein in the step of mixing the PRP with the calcium chloride solution,
about 1 ml of the PRP collected through a process of separating the PRP from the whole blood is
mixed once with the calcium chloride solution with a 35 concentration of 0.30-0.55 mg/mL by a

Connecta. 18 4. The'meth8d 5§ Thithetin BRI EWHErSH te SRPRSIhixhTG thehixture of the
PRP and the calcigiichisadé et irwihitheaypen collagert S eompases- tHestepswicleaving the
type | collagen atgpasrntempeturehe matiking thermmbdetengf tie=PRR:anddhe calcium chloride

solution with the type | cqllagen.with 2 epnacentration of 20k mg/mL, in an opaque phase, four 10
times through connection bxa Con ect%;R%nd : in(jjecting the mixtﬁe ofgﬁe PR{’ and the type |

. mixing ¢ with cium chloride . golubtion;
collagen, charged in a syringe, Thto A régions in need of tissté regenera;ﬂon in cases such as bone
defect treatment &8 wound healing. 15 5. The method as claimed in claim 4, wherein the type |
collagen has a concentrationiof2050 mgimize of 6. e meirod asdlainhed irglainmd wherein 20

the type | caltagenys deft at reemiemperatune fordsd to 304ninudes.. COMPOSITION FOR INDUCING
TISSUE REGENERATION BY

2. The wmethod as claimed in claim 1, wherein
the step of separating the PRP from the whole blcod
compriges the steps of:

i5 collecting 10 ml of the wheole blood from an animal
or a patient inte a wvacuum tegt tube containing 3.2 %
gsodium citrate, and primarily centrifuging the collected
whole blood (1,750~1,5%00 g) for 3 to 5 minutes;
collecting a supernatant liquid (plasma layer)
20 comprising buffy coat through said centrifugation;
transferring the collected supernatant
liquid(plasma layer) comprising the buffy coat to a new
vacuum test tube by a blunt needle, and secondarily
centrifuging (4,500~5,000 g} for 4 to 6 minutes; and
25 collecting the PRP concentrated in a bottom layer
{from a Dbottom to a height of about 1 mL of the test
tube) by a blunt needle.

30 3. The method as claimed in claim 1, wherein in
the step of mixing the PRP with the calcium chloride
gsolution, about 1 ml of the PRP collected through a
process of separating the PRP from the whole blcod is
mixed once with the calcium chloride solution with a

35 c¢encentration of 0.30~0.55 mg/mL by a Connecta.



ACTIVATING PLATELET RICH PLASMA (PRP), AND METHOD FOR MANUFACTURING SAME
Abstract Disclosed is a composition for inducing tissue regeneration by activating platelet rich
plasma (PRP) with a calcium chloride solution and type | collagen, and a method of manufacturing the
same. The disclosed method includes the steps of: separating PRP from whole blood; mixing the PRP
with a calcium chloride solution; and mixing the mixture of the PRP and the calcium chloride solution
with type I collagen. The disclosed composition may have a gel-type of formation containing PRP, and
may be transplanted to any lesion in need of tissue régseneration in cases such as bone defect
treatment and wound healing, and accordingly, PRP may be activated to induce a growth factor which
is useful for tissue regeneration from PRP gel to conveniently and quickly achieve effective tissue

regeneration. Accordingly, the diSifos&F Mtfodds very BsBRin Bhhdndigithé cretiBfitEdfapplying
PRP to lesions &g predepinged gootinzge toheonsuimérsr€Fige3) the PRP and the

calcium chloride solution with the type | collagen
5 comprises the steps of:
leaving the type [ collagen at room temperature;
mixing the mixture of the PRP and the calcium
chloride solution with the type [ c¢ollagen with a
concentration of 20~50 mg/mL, in an opague phase, four
10 times through connection by a Connecta; and
injecting the mixture of the PRP and the type I
collagen, charged in a syringe, into all regions in need
of tissue regeneration in cases such as bone defect
Lreatment and wound healing.
15
5. The method as claimed in c¢laim 4, wherein
the type 1 collagen has a concentration of 20~50 mg/mL.

6. The method as c¢laimed in c¢laim 4, wherein
20 the type [ collagen is left at room temperature for 15

to 30 minutes.



