1 APPARATUS AND METHOD FOR MANUFACTURING CELL CULTURE SCAFFOLD
BACKGROUND OF THE INVENTION 5(a) Field of the Invention The present invention relates to
a cell culture scaffold manufacturing apparatus, a method for manufacturing a cell culture scaffold by
using the apparatus. (b) Description of the Related Art 10A tissue engineering means that a necessary
tissue is sampled from a body of a patient, a cell is separated from a tissue specimen thereof, and the
separated cell is proliferated by a necessary amount through culturing, implanted in a porous
biodegradable ppyARATtAEAMN BMETMOD Gt edANUIFA edRIeNiGedmEeri @A tioREand a hybrid
type cell culture scaffold is 15 transplanted into a human body. A method where after the
transplantation, in the case of most tissues orstisaerREt® cell is supplied with oxygen and nutrition by
diffusion of a secretion until a novel vascular is formed, and if supplying of blood is implemented by
providing the vascular to the human body, novel tissue and viscera are formed 20by proliferation and
division of the cell while the polymer scaffold is degraded

BACKGROUND OF THE INVENTION

5 (a) Field of the Invention

The present invention relates to a cell culture scaffold manufacturing
apparatus, a method for manufacturing a cell culture scaffold by using the
apparatus.

(b) Description of the Related Art
10 A tissue engineering means that a necessary tissue is sampled from a
body of a patient, a cell is separated from a tissue specimen thereof, and the
separated cell is proliferated by a necessary amount through culturing,
implanted in a porous biodegradable polymer scaffold, and in vitro cultured for a
predetermined period of time, and a hybrid type cell culture scaffold is
15  transplanted into a human body.

A method where after the transplantation, in the case of most tissues or
viscera, the cell is supplied with oxygen and nutrition by diffusion of a secretion
until a novel vascular is formed, and if supplying of blood is implemented by
providing the vascular to the human body, novel tissue and viscera are formed

20 by proliferation and division of the cell while the polymer scaffold is degraded
and removed is applied.

Accordingly, in order to study this tissue engineering, first, it is important
to manufacture a biodegradable polymer cell culture scaffold similar to a

biological tissue.



and removed is applied. Accordingly, in order to study this tissue engineering, first, it is important
to manufacture a biodegradable polymer cell culture scaffold similar to a biological tissue. 2 A
main factor of a material of a scaffold used in ordergto regenerate a human body tissue has
mechanical strength sufficiently acting as a substrate or a scaffold so as to form a tissue having a
three dimensional structure by attaching the tissue cell to the material surface and acts as an
intermediate 5 barrier positioned between the transplanted cell and a host cell, and to this end, after

the transplantation AnaiataxigdaRcempatniinanbere Slesrisoasetniivnridniiemegatiendeastion does

not occur is required. In addition, if the transplanted cell acts as a novel internal tissue, the
material shewighhavabiRdeeradshberariival hecerftisscrneniets)yadegpded Hoaeatenapved in the
body within a desired time. The above information disclosed in this Background section is only for

enhancement sfaffuiersianaingoofdne backgsoenaBitle Hvensiendane tkeygforetitutrRyecasiain

information that does not form the prior art that is already known in this country to a person of ordinary

skill in the agttalédhinly MMGARY feFceliEd NIVEE Bl surfERe pirgeatisvantion imasraraliarade in an
effort to provide a cell culture scaffold manufacturing apparatus that can manufacture more various

types of celbaulicresshitoids nstwding e \lincssiahasne owlliehdsadiibet it kenohentiackmgd by a
known apparatus by using a cylindrical collection portion, and 20 particularly, can be easily used in a

vascular, a aggyane cantkplantaidiachea it zstbouatieissatioldrednobactoeguatiassing the
apparatus. Further, the present invention has been made in an effort to provide a cell culture

scaffold mainfitaoiveino apeacttusdbat ¢an easily korayaied. culture scaffold, easily implement
nanofibers collected between the cell culture scaffolds
In addition, if the transplanted cell acts as a novel internal tissue, the
material should have a biodegradability so that the cell is completely degraded
10 and removed in the body within a desired time.
The above information disclosed in this Background section is only for
enhancement of understanding of the background of the invention and therefore
it may contain information that does not form the prior art that is already known

in this country to a person of ordinary skill in the art.

15 SUMMARY OF THE INVENTION

The present invention has been made in an effort to provide a cell culture
scaffold manufacturing apparatus that can manufacture more various types of
cell culture scaffolds including a cylinder shape which is difficult to be
manufactured by a known apparatus by using a cylindrical collection portion, and

20  particularly, can be easily used in a vascular, a nervous conduit, or a trachea,
and a cell culture scaffold manufactured by using the apparatus.

Further, the present invention has been made in an effort to provide a
cell culture scaffold manufacturing apparatus that can easily form a cell culture

scaffold, easily implement nanofibers collected between the cell culture scaffolds



3 by using a single device, reduce a manufacturing time by simultaneously moving a plotter and an
electrospinning unit, and improve cell proliferation efficiency by forming a nano-scale cell culture
scaffold, and a cell culture scaffold manufactured by using the apparatus. 5In addition, the present
invention has been made in an effort to provide a method for manufacturing a cell culture scaffold
manufactured by supplying a drug when the cell culture scaffold is manufactured. Moreover, the
present invention has been made in an effort to provide a plotter apparatus manufactured by supplying

a drug whepyhgsegll iR doseafidldusanamiaatetedring tihe ByspARRBRadimenie the

present invention provides a cell culture scaffold manufacturing apparatus, including: a solution

storage porggslafevhiaa abiereyoupiseingamis steder @ pleties thabifetdion 2 picdecnarzle for
spraying a solution supplied from the solution storage portion; and a cylindrical 15 collection portion

that has a aginglagshapaaasidsslispestd atirdmvesdzeision oatlde ploitellsaihairghessaltition sprayed
through the plotter nozzle of the plotter is collected. The cell culture scaffold manufacturing

apparatus mehlufebrIrcbydesiadithepgsitieatagntrol portion that controls a spraying position by
moving the 20 plotter in an x-y-z axis direction; a second position control portion that controls a

position at which the selgiion jsreeltetethbinventiohing ayetatinmaapercafdiiercidindoorleallection
portion; and a controller controlling the first position control portion and the second position control
portion. Therfegiqubssiomannic@tponipa ey nttudeseasigpparidiaiietired by supplying a
drug when the cell culture scaffold is manufactured.
Moreover, the present invention has been made in an effort to provide a
plotter apparatus manufactured by supplying a drug when the cell culture
10  scaffold is manufactured.
An exemplary embodiment of the present invention provides a cell
culture scaffold manufacturing apparatus, including: a solution storage portion in
which a biopolymer solution is stored; a plotter that includes a plotter nozzle for
spraying a solution supplied from the solution storage portion; and a cylindrical
15  collection portion that has a cylinder shape and is disposed at a lower portion of
the plotter so that the solution sprayed through the plotter nozzle of the plotter is
collected.
The cell culture scaffold manufacturing apparatus may further includes a
first position control portion that controls a spraying position by moving the
20  plotter in an x-y-z axis direction; a second position control portion that controls a
position at which the solution is collected by controlling a rotation speed of the
cylindrical collection portion; and a controller controlling the first position control

portion and the second position control portion.

The first position control portion may includes a support bracket



4 supporting the plotter and including a z-axis guiderail for moving the plotter in a z-axis direction; a
x-axis guiderail and y-axis guiderail moving the support bracket in a x-axis and a y-axis, respectively.
The second position control portion may includes a fixing shaft fixing the 5 cylindrical collection portion
and a driver rotating the fixing shaft, and the cylindrical collection portion is detachably formed in the
fixing shaft by forming a hollow portion into which the fixing shatft is inserted at both ends in a central
axis direction. The fixing shaft may includes a position determination protrusion portion 10 in which a

portion of aggyieriAbaieupNRENAlSHORERS Brotdee iRideseIine e AR enigaIGRsItiATOf the
cylindrical collection portion, and a hollow region of the hollow portion is enlarged so that the position

determinatigraRIOtYRQHAGP NSNS eHeidéhgiickia. WhLR tgisekdipmrivitgetpordonipa first
solution storage portion, the 15 cell culture scaffold manufacturing apparatus may further includes an

electrospinmipgckettithatdiolisless¢eons, sekisistoyage portion in which a biopolymer solution is
stored, an electrospinning nozzle that sprays a solution supplied from the second solution storage

portion, and a voltapesgeaesatiofosaitiacanpblingdivieliags ieclhaaiesctioryunag nKzgeland the
cylindrical 20 collection portion, and nanofibers are discharged between the cell culture scaffolds

formedsthrogig mihie plobeitdatiosingotieelesitospianivg Uittating Argpriwing Rositipranméytie controlled
by the first position control portion by fixing the electrospinning unit by the support bracket. The plotter
may includexifitiigbteNesizaiepantion secenddplablgr foandd in the fixing shaft by forming a
hollow portion into which the fixing shaft is inserted at both ends in a central axis
direction.
The fixing shaft may includes a position determination protrusion portion
10 in which a portion of an external circumferential surface is protruded to
determine a collection position of the cylindrical collection portion, and a hollow
region of the hollow portion is enlarged so that the position determination
protrusion portion is inserted thereinto.
When the solution storage portion is a first solution storage portion, the
15 cell culture scaffold manufacturing apparatus may further includes an
electrospinning unit that includes a second solution storage portion in which a
biopolymer solution is stored, an electrospinning nozzle that sprays a solution
supplied from the second solution storage portion, and a voltage generation
portion applying a voltage to the electrospinning nozzle and the cylindrical
20  collection portion, and nanofibers are discharged between the cell culture
scaffolds formed through the plotter by using the electrospinning unit.
A spraying position may be controlled by the first position control portion

by fixing the electrospinning unit by the support bracket.

The plotter may include a first plotter nozzle and a second plotter nozzle



5 having divided regions, and the cell culture scaffold manufacturing apparatus further includes a drug
storage portion connected to the first plotter nozzleghrough the first supply tube, and the solution
storage portion connected to the second plotter noZzle through the second supply tube. 5The second
plotter nozzle may surround an external side of the first plotter nozzle in a length direction and have a
ring-shaped tube. An additive storage portion connected through the first plotter nozzle and the
third supply tube may be further included. Another exemplary embodiment of the present invention

provides a eellid§ euiterlseajiots manfarsucey eppaatvsdficlddingharaitienielpgiratadirst plotter
nozzle and a second plotter nozzle having divided regions; a drug storage portion connected with the

first plotter nazake thioudeshe fsigunibhaldanbalUbMhecisdIt@nHa falutisioteeragespertion
connected with the second plotter nozzle through the second supply tube and storing a biopolymer

solution. 13hfbegseamndirgiotienmoazieenay¢une watliarexteragessis dnheotiist giodes neezle in a
length direction and have a ring-shaped tube. The cell culture scaffold manufacturing apparatus

may furthergactiiteplanadebiviesta@aaghpbrice annineaigswitibéhe first plotter nozzle through the third
supply tube. 20The cell culture scaffold manufacturing apparatus may further include a base frame in

which & lower plateTayed sécaight ploger-a0s Agidesyil Suppans that exe:atpasideddfomeefigst other at
both ends of the lower plate to protrude are provided, and a collection table is installed between the
y-axis guidgyiaiitetpperis; iyraxisrgiiddnaitginistatiechandzeringdh grederiadesupports; an x-axis 6
An additive storage portion connected through the first plotter nozzle and
the third supply tube may be further included.
Another exemplary embodiment of the present invention provides a cell
10  culture scaffold manufacturing apparatus including: a plotter including a first
plotter nozzle and a second plotter nozzle having divided regions; a drug storage
portion connected with the first plotter nozzle through the first supply tube and
storing a drug; and a solution storage portion connected with the second plotter
nozzle through the second supply tube and storing a biopolymer solution.
15 The second plotter nozzle may surround an external side of the first
plotter nozzle in a length direction and have a ring-shaped tube.
The cell culture scaffold manufacturing apparatus may further includes
an additive storage portion connected with the first plotter nozzle through the
third supply tube.
20 The cell culture scaffold manufacturing apparatus may further include a
base frame in which a lower plate and straight type y-axis guiderail supports that
are separated from each other at both ends of the lower plate to protrude are

provided, and a collection table is installed between the y-axis guiderail

supports; y-axis guiderails installed on the y-axis guiderail supports; an x-axis



guiderail support on which an x-axis guiderail is installed and which is mounted on the y-axis guiderails
and moved in an y-axis direction; a support bracket mounted on the x-axis guiderail and moved in the
x-axis direction; a z-axis guiderail support which is fixed and installed in the support bracket and on
which 5 a z-axis guiderail is installed; and a z-axis moving bracket which is mounted on the z-axis
guiderail and moved in a z-axis direction and on which a drug storage portion, a solution storage
portion and a plotter are fixed and installed. The cell culture scaffold manufacturing apparatus may

further incluglga@ainddjsiverssagriGRAeX fises Guiderartaxim Stanaodpia e &l hroaatieeulture

scaffold according to the exemplary embodiment of the present invention may be manufactured by

using the alppvenecleixdisirguigatisld maauiasiiednt apparaivs, anddhercet culppersantielbmay be
used for a vascular, a nervous conduit, or a trachea, and used for a stent. Yet another exemplary

embodimenhelititedresetidnienisongpigeidss end et thfaheangfestdiregibaelhculte scaffold
including: supplying a drug that promotes a cell growth to a drug storage portion, supplying a

biopolymer geitiéicil usehes wisionlfielttectanluiembter ageneostippostish scistying en waier-soluble or
biodegradable material for generating a pore to the solution storage portion; and providing the drug

throughs thedishsigpglydebsiinaribeisst platier pepdte ma0ipgobidickktheHivprlymaimetiden and the
water-soluble or biodegradable material through the second supply tube into the second plotter nozzle,

and perfornirgzototisnguiyeraingrai plasiard in a Stéyieiaretiar androplaviiemaenligenbrigbe present
invention provides a method for manufacturing a cell culture scaffold including: supplying a drug 7 that

promotes amsiignowtbdiatodrsrigeagermioriandsu piyieg=ad el uneriastatiod. used as a scaffold to
a solution storage portion; supplying a water-soluble or biodegradable material for generating a pore to
the additive storagerhertien; aundiw addifg dhe alnugadtrirg) dbe dirstusu ppy thilvehertoritiadisst
an additive storage portion fixed on the z-axis moving bracket.
10 The cell culture scaffold according to the exemplary embodiment of the
present invention may be manufactured by using the above cell culture scaffold
manufacturing apparatus, and the cell culture scaffold may be used for a
vascular, a nervous conduit, or a trachea, and used for a stent.
Yet another exemplary embodiment of the present invention provides a
15 method for manufacturing a cell culture scaffold including: supplying a drug that
promotes a cell growth to a drug storage portion, supplying a biopolymer solution
used as a scaffold to a solution storage portion, and supplying an water-soluble
or biodegradable material for generating a pore to the solution storage portion;
and providing the drug through the first supply tube into the first plotter nozzle,
20  providing the biopolymer solution and the water-soluble or biodegradable
material through the second supply tube into the second plotter nozzle, and
performing plotting by using a plotter.

Still yet another exemplary embodiment of the present invention provides

a method for manufacturing a cell culture scaffold including: supplying a drug



5 plotter nozzle, providing the biopolymer solution and the water-soluble or biodegradable material
through the second supply tube into the second plo;ter nozzle, providing the water-soluble or
biodegradable material through a third supply tube into a third plotter nozzle, and performing plotting
by using a plotter. The drug may be a growth factor, cytokine, an antibiotic or an 10antimicrobial.

The growth factor may be a bone morphogenetic protein (BMP), a cell proliferation suppress factor
(TGF-13), an insulin-like growth factor (IGF), a fibroblast growth factor (FGF), a platelet-derived growth

factor (PDGhat ksr@inesyta el gjvithfastar dkighteraje apiieomabappivindaat®idgéhmel > The

cytokine may be interleukin-2, interferon-a (IFN-a) or interferon-13 (I FN-I3). The antibiotic may be

one or morgseigstedusem the giowrenorIstiog af penitidin, steeatpMysHftidkanasOypIyimeornycin,
bacitracin, gentamycin and vancomycin. 20The antimicrobial may be amphotericin-B, nystatin, or

polymixin. watdhedniginelpmeicidgtiandbiay hatenalofonekneeirieigdirpordhs armymadniisting of
polycaprolactone, polylactide, polyglycolide, and polydioxanone. The water-soluble material may

be a salt sodiriy s poition, RegiraiaPRideddg Mroughlivéntitsaleapply YRR info the Tikg
biodegradable material may be a polyglycolic acid, polycaprolactone, polylactic acid or polydioxanone.

5 plotter nozzle, providing the biopolymer solution and the water-soluble or

biodegradable material through the second supply tube into the second plotter

nozzle, providing the water-soluble or biodegradable material through a third

supply tube into a third plotter nozzle, and performing plotting by using a plotter.

The drug may be a growth factor, cytokine, an antibiotic or an

10  antimicrobial.

The growth factor may be a bone morphogenetic protein (BMP), a cell
proliferation suppress factor (TGF-B), an insulin-like growth factor (IGF), a
fibroblast growth factor (FGF), a platelet-derived growth factor (PDGF),
keratinocyte cell growth factor (KGF) or an epidermal growth factor (EGF).

15 The cytokine may be interleukin-2, interferon-a (IFN-a) or interferon-8
(IFN-B).

The antibiotic may be one or more selected from the group consisting of
penicillin, streptomycin, kanamycin, neomycin, bacitracin, gentamycin and
vancomycin.

20 The antimicrobial may be amphotericin-B, nystatin, or polymixin.

The biopolymer solution may be one or more selected from the group

consisting of polycaprolactone, polylactide, polyglycolide, and polydioxanone.

The water-soluble material may be a salt solution, sucrose, polyethylene

oxide (PEQO) or polyvinyl alcohol (PVA).



According to exemplary embodiments of the present invention, there are merits in that a cell culture
scaffold manufacturing apparatus and a cell culture 5 scaffold manufactured by using the apparatus
according to an exemplary embodiment of the present invention can manufacture more various types
of cell culture scaffolds including a cylinder shape, semicircular shape, and the like which is difficult to
be manufactured by a known apparatus by using a cylindrical collection portion, and particularly, can
be easily used in all cylindrical human 10 tissues such as a vascular, a nervous conduit, or a trachea

and medical goodsTshiagégsienible mateardiveiy, eesealgghedie indidabalgel srdtaceseaffold

manufacturing apparatus and a cell culture scaffold manufactured by using the apparatus according to

an exemplasyi9rabesimeanbehbIpdwRa@BHEVENtion can easily form 15 the cell culture scaffold by using
a plotter for spraying a solution in which a biodegradable material is dissolved or melted, form a

nano-level cell cultuieceeaiifig/ddptempraysrsirsiierpinnisianmib foseeatienltiodiseraeging the
biopolymer solution in the apparatus and performing simultaneous moving, increase manufacturing

efficiency byhegtivdimgrarmasufiactiing sogaahriiofacveehppaliteaioneficdenaulture A method
for manufacturing a cell culture scaffold according to the exemplary embodiments of the present

invention cazanfaidfacturefaceatbaulbyreushagfotddouppdratesdagantirgy syntheticexelyiplinpy using a
plotter apparatus at a time, supply the drug to a cell by adding a water-soluble or biodegradable 9
material, anshiendiciend oigreifhressutinivaitiba oeiadriucheeanihevsaibismpagaticsing of the

cell culture scaffold. BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1 is a schematic
diagram illustiatieg schtisldslrivohganedgicn oflindell Shewé)ressoidialdiarashibpetuand ahpalatls.
which is difficult to be manufactured by a known apparatus by using a cylindrical
collection portion, and particularly, can be easily used in all cylindrical human
10  tissues such as a vascular, a nervous conduit, or a trachea and medical goods
such as a stent.

In addition, there are merits in that a cell culture scaffold manufacturing
apparatus and a cell culture scaffold manufactured by using the apparatus
according to an exemplary embodiment of the present invention can easily form

15  the cell culture scaffold by using a plotter for spraying a solution in which a
biodegradable material is dissolved or melted, form a nano-level cell culture
scaffold by forming an electrospinning unit for electrically discharging the
biopolymer solution in the apparatus and performing simultaneous moving,
increase manufacturing efficiency by reducing a manufacturing time, and

20  improve cell proliferation efficiency.

A method for manufacturing a cell culture scaffold according to the
exemplary embodiments of the present invention can manufacture a cell culture

scaffold formed of a drug and a synthetic polymer by using a plotter apparatus at

a time, supply the drug to a cell by adding a water-soluble or biodegradable



FIG. 2 is a perspective view that illustrates a cell culture scaffold manufacturing apparatus according to
a first exemplary embodiment of the present invention. FIG. 3 is a side view that illustrates a cell
culture scaffold manufacturing 10apparatus according to the first exemplary embodiment of the
present invention. FIG. 4 is a schematic view that illustrates operation of a cell culture scaffold
manufacturing apparatus according to the first exemplary embodiment of the present invention.

FIG. 5 is an exploded perspective view that illustrates a second position 15 control portion of a cell

culture scaffidenan Hagteong GRpdidiy e ARGOrdikG ththatiEsthexeoirraay arebsesiinentefi the present
invention. FIG. 6 a perspective view illustrating various modified examples of a fixing shaft

applied to thsserifastlivireyssdiel d eauia Woadgfeleparatus according to the first exemplary
embodiment of the present invention. 20 FIG. 7 is a view that illustrates various shapes of the cell

culture scaf3dEFaDEBCRIET [y el TiFeCRANUIN @G8nufacturing apparatus according to the first
exemplary embodiment of the present invention. FIG. 8 is a perspective view that illustrates a cell

culture scaffold mapigactusng syaraits deepedinglicwseepathaxemplayenegiroeat lthe 10
present invention. FIG. 9 is a cross-sectional view that illustrates a double spray nozzle of a cell

culturescaftoltunasciffioldrinarapstatii®)agaeaekngsto the second exemplary embodiment of the
present invention.

FIG. 2 is a perspective view that illustrates a cell culture scaffold

manufacturing apparatus according to a first exemplary embodiment of the
present invention.

FIG. 3 is a side view that illustrates a cell culture scaffold manufacturing

10  apparatus according to the first exemplary embodiment of the present invention.

FIG. 4 is a schematic view that illustrates operation of a cell culture
scaffold manufacturing apparatus according to the first exemplary embodiment
of the present invention.

FIG. 5 is an exploded perspective view that illustrates a second position

15 control portion of a cell culture scaffold manufacturing apparatus according to
the first exemplary embodiment of the present invention.

FIG. 6 a perspective view illustrating various modified examples of a
fixing shaft applied to the cell culture scaffold manufacturing apparatus
according to the first exemplary embodiment of the present invention.

20 FIG. 7 is a view that illustrates various shapes of the cell culture scaffold
manufactured by cell culture scaffold manufacturing apparatus according to the
first exemplary embodiment of the present invention.

FIG. 8 is a perspective view that illustrates a cell culture scaffold

manufacturing apparatus according to a second exemplary embodiment of the



5FIG. 10 is a perspective view that illustrates a cell culture scaffold manufacturing apparatus according
to a third exemplary embodiment of the present inv1%ntion. FIG 11 is a cross-sectional view that
illustrates a double spray nozzle of a cell culture scaffold manufacturing apparatus according to the
third exemplary 10embodiment of the present invention. FIG. 12 is a perspective view that
illustrates a cell culture scaffold manufacturing apparatus according to a fourth exemplary embodiment
of the present invention. FIG. 13 is a schematic view that illustrates a drug efflux generated in
the 15 cell giligemsrafévilgnanufactured according to an exemplary embodiment of the present
invention. DETAILED DESCRIPTION OF THE EMBODIMENTS Exemplary embodiments of the

present invention wiibegdesgidheskrsetgibuiiy tiexgitraiten it redesenngole tiracaommnanyiag

drawings, in which 20 exemplary embodiments of the invention are shown. As those skilled in the art

would realizg|theltdgscshigtbRMbadimentisimpyhearaocifiestvr vingoas ciffeseohwayxenabiadhout

departing from the scope of the present invention. The drawings and description are to be
regarded ag iysisaiedipnadoneraseniatvestiiiive.Like reference numerals designate like elements

11 throughout the specification.

5 FIG. 10 is a perspective view that illustrates a cell culture scaffold
manufacturing apparatus according to a third exemplary embodiment of the
present invention.

FIG. 11 is a cross-sectional view that illustrates a double spray nozzle of
a cell culture scaffold manufacturing apparatus according to the third exemplary

10  embodiment of the present invention.

FIG. 12 is a perspective view that illustrates a cell culture scaffold
manufacturing apparatus according to a fourth exemplary embodiment of the
present invention.

FIG. 13 is a schematic view that illustrates a drug efflux generated in the

15  cell culture scaffold manufactured according to an exemplary embodiment of the

present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

Exemplary embodiments of the present invention will be described more

fully hereinafter with reference to the accompanying drawings, in which

20  exemplary embodiments of the invention are shown. As those skilled in the art

would realize, the described embodiments may be modified in various different
ways, all without departing from the scope of the present invention.

The drawings and description are to be regarded as illustrative in nature

and not restrictive. Like reference numerals designate like elements



FIG. 1 is a schematic diagram illustrating a basic driving notion of a cell culture scaffold manufacturing
apparatus. The cell culture scaffold manufacturing 1aPparatus shown in FIG. 1 5 includes a cartridge
10 in which a nozzle 20 is formed at a lower portion thereof and a material for forming a cell culture
scaffold 70 is included therein, a temperature control means 30 for maintaining a material for forming
the cell culture scaffold 70 in the cartridge 10 at a predetermined temperature, a moving means 40 for
moving the cartridge 10 in upward, downward, left, and right 10 directions, a pressurizing means 50
applying a presagrintththepeaifisiaRAO so that the material for forming the cell culture scaffold 70 in
the cartridge 10 is sprayed, and a collection portion 60 collecting the material for forming the cell

culture scaffold 70 gjextadighuostgienatirodielgraéh illustralting ecebhasicLaesaginddia® dvransel cell culture
scaffold 70 having a 15 predetermined structure by controlling a plotting position of the material for

forming the@g{lﬁglm@@ﬁmma@umm@wap‘pgvmggneans 40. FIGS. 2 to 4 are a perspective
view, a side view, and a schematic view that illustrates operation of a cell culture scaffold

manufacturing appasgusalDarapsdiseator firsbexeasplaiyge apoeaiatast shtenpriasencnvention. 20
The cell culture scaffold manufacturing apparatus 700 according to the exemplary embodiment

includes a piafietd9a aatriggindrinalhiieetinozastzmisdormhbe ptoitasiO0 io@ionedrsdor ejecting a
biopolymer solution forming the 12 the biopolymer solution in which the biodegradable material is

dissolved oanteltedhratdriapldtefararinlg B2Q«jectitgrdessalition B0 pigligtcitamdhiérsirsolution
storage portion 110. The cylindrical collection portion 300 is provided at a lower portion of the 5

plotter 100 gentbat dingreedatittvirerseaféolBosftormeshyitinbe etingatieeisiofolidoeimeie thisooelthe plotter
nozzle 120. The plotter 100 can be moved, and in the exemplary embodiment, the provision of the

cylindrical calilegtiosdedidion7800 &héhealondryes i atf dher edetterive dneamnsahattbe Lytiodincal
collection portion 300 is positioned beneath the
means 40 for moving the cartridge 10 in upward, downward, left, and right
10  directions, a pressurizing means 50 applying a pressure into the cartridge 10 so
that the material for forming the cell culture scaffold 70 in the cartridge 10 is
sprayed, and a collection portion 60 collecting the material for forming the cell
culture scaffold 70 ejected through the nozzle 20.
The cell culture scaffold 70 forms a cell culture scaffold 70 having a
15  predetermined structure by controlling a plotting position of the material for
forming the cell culture scaffold through the moving means 40.
FIGS. 2 to 4 are a perspective view, a side view, and a schematic view
that illustrates operation of a cell culture scaffold manufacturing apparatus 700
according to a first exemplary embodiment of the present invention.
20 The cell culture scaffold manufacturing apparatus 700 according to the
exemplary embodiment includes a plotter 100 and a cylindrical collection portion
300.

The plotter 100 is a means for ejecting a biopolymer solution forming the

cell culture scaffold, and includes the first solution storage portion 110 storing



10plotter 100 in a height direction (z-axis direction in FIG. 2). There are merits in that the cell
culture scaffold manufacturing apparatus 700 of thﬁ-}zexemplary embodiment can form the cylindrical
cell culture scaffold that is difficult to be manufacturéd by using a known apparatus by forming the
cylindrical collection portion 300 for forming the cell culture scaffold, and can 15manufacture various
types of cell culture scaffold including a hemisphere. The cylindrical collection portion 300 as a
basic framework for forming the cell culture scaffold, may be formed of metal such as stainless steel or

resin.  lmanpibpokmeediBIeibrinm clmeN calcalivekenaribrn BRiomay kedrgspr@af amaterial

that is easily removed in order to easily separate the 20cylindrical collection portion after the cell

culture scaffeithésifelinted. plottér moreldetat tbrenhpdinal ssiligehosuisitien HPrmag adermed of a
material that deformation of a shape or a cutting is easy, or a material that can be dissolved in a

predeterminggoivetdragd prwtrsil tugure scaffold manufacturing apparatus 700 according to the
exemplary embodiment of the 13 present invention may be formed of various materials that has a

predetermined shapaseamnitairadhectieh poiticnssadeidoroddeeasily kemavssition of The shape of
the cell culture scaffold that can be manufactured through the cell culture scaffold manufacturing

apparatus Hetefrthe@emplarye emshadimest sediftcagaiomesdripeddiRiouwng theTdelwsdiculture
scaffold manufacturing apparatus 700 of the exemplary embodiment may further include an

electrospingijeg teaitfZin tho g ibecelaoctraispiradng unit 200 is a means electrospinning nanofibers in a
fiber thread between the basic frameworks of the cell culture scaffolds formed by ejecting the
The plotter 100 can be moved, and in the exemplary embodiment, the
provision of the cylindrical collection portion 300 at the lower side of the plotter
100 means that the cylindrical collection portion 300 is positioned beneath the
10  plotter 100 in a height direction (z-axis direction in FIG. 2).
There are merits in that the cell culture scaffold manufacturing apparatus
700 of the exemplary embodiment can form the cylindrical cell culture scaffold
that is difficult to be manufactured by using a known apparatus by forming the
cylindrical collection portion 300 for forming the cell culture scaffold, and can
15 manufacture various types of cell culture scaffold including a hemisphere.
The cylindrical collection portion 300 as a basic framework for forming
the cell culture scaffold, may be formed of metal such as stainless steel or resin.
In another embodiment, the cylindrical collection portion 300 may be
formed of a material that is easily removed in order to easily separate the
20  cylindrical collection portion after the cell culture scaffold is formed.
In more detail, the cylindrical collection portion 300 may be formed of a
material that deformation of a shape or a cutting is easy, or a material that can

be dissolved in a predetermined solvent, and the cell culture scaffold

manufacturing apparatus 700 according to the exemplary embodiment of the



10solution through the plotter 100 and on the surface thereof. In more detail, the electrospinning
unit 200 includes a second solution storage portion 210 storing the biopolymer solution, an
electrospinning nozzle 220 electrospinning the solution supplied from the second solution storage
portion 210, and a voltage generation portion 230 applying a voltage to the 15electrospinning nozzle
220 and cylindrical collection portion 300 (refer to FIG. 3). In this case, the plotter 100 and the
electrospinning unit 200 should form the cell culture scaffold having a predetermined shape by moving,

and the cellipaligrf feaifldrimaayfaetioingcpppiaiicuddmealdhalexramay ehteorieninagludes a
plotting position control portion 400 controlling the plotting position by 20moving the plotter 100 and

the electrosgriapagolais 20foimtha-yell auisudesiignld and eddetingpresitign control portion 400 is a
means for moving the plotter 100 and the electrospinning unit 200 in the x-y-z axis direction, and the

plotter 100 and the'mhectiagpénointie i ReImay Ssafsiilestioonpes uppanfasasset thi@ugrause of
means performing continuous discharging. 14 That is, in the plotting position control portion 400,

the plotter A8 apelitheudleasrospitivig wiihe@actiaritredppahersspPon bofckes 4 EQeaslaryz-axis
guiderail 413 is formed so as to move in the z-axis direction. In addition, the plotting position control

portionA00dnehadis ent xvikise agnliteeaitdbédbegliew-axis guiderail 412 so as to move the support
bracket 410 in x-axis and y-axis, and in this case, it is preferable that the x-axis guiderail 411 and the

y-axis guiderail 412r makelmayitogersdadfbldrizenialditedigramoesneaelitcizot by fihengx@unplarbracket
410 to an upper side of one guiderail so as to easily control the position of the support bracket 410 and
move the geitkexadiieeh®whialy tarshgpoirtdiaickebA lkledixeshionegthemithezanyidarail. the
electrospinning unit 200 is a means electrospinning nanofibers in a fiber thread
between the basic frameworks of the cell culture scaffolds formed by ejecting the
10 solution through the plotter 100 and on the surface thereof.
In more detail, the electrospinning unit 200 includes a second solution
storage portion 210 storing the biopolymer solution, an electrospinning nozzle
220 electrospinning the solution supplied from the second solution storage
portion 210, and a voltage generation portion 230 applying a voltage to the
15  electrospinning nozzle 220 and cylindrical collection portion 300 (refer to FIG. 3).
In this case, the plotter 100 and the electrospinning unit 200 should form
the cell culture scaffold having a predetermined shape by moving, and the cell
culture scaffold manufacturing apparatus 700 of the exemplary embodiment
includes a plotting position control portion 400 controlling the plotting position by
20  moving the plotter 100 and the electrospinning unit 200 in an x-y-z axis direction.
The plotting position control portion 400 is a means for moving the plotter
100 and the electrospinning unit 200 in the x-y-z axis direction, and the plotter

100 and the electrospinning unit 200 may be installed in one support bracket 410

because of means performing continuous discharging.



In FIG. 3, the plotter 100 is provided at the right side of the support bracket 410, the electrospinning
unit 200 is provided at the left side of the support bﬁ\cket 410, the support bracket 410 is moved while
being fixed to the x-axis guiderail 411, the x-axis guiderail 411 is fixed to the y-axis guiderail 412,
15but each constitution may be variously deformed according to the necessity. In addition, in the
case where the support bracket 410 is fixed to the x-axis guiderail 411, a rotation means 414 may be
formed so as to rapidly determine a ejecting means (plotter 100 or electrospinning unit 200) by

rotation. That is, theiegiliguittieescritiold mestac 8o RPORIGHSON &ref thartei01e0sanelans

embodiment has merits that the cell culture scaffold is easily formed by ejecting biopolymer solution

performed tekastedspiartitemiOoandrothlied tee wlectigspirineadrEt2A900 theipesitiarief the
plotter 100 using the rotation means 414 by 180 , or moving the support bracket 410 in the y-axis

direction in gagderayings iSormekd $beadravvingvéha metteakOdisdenimed at a side of the support
bracket 410, and the electrospinning unit 200 is formed at the other side opposite thereto, but the cell

culture scaffold manutadtitisly apeasistimdg0sositbe examplaiyraahadinanibassheneleaiizspinning
unit 200 that is not an essential constitution 5 but an additional constitution of the plotter 100 and the

cylindrisal cglieigsian pottiand38q-axid thederan whersothe gleatiospiwBigppoit Bedkisenatiimed may
also be within the scope of the present invention. The cell culture scaffold manufacturing

apparatus 308>¢0f thedeemannenhaddgneasénaudgsreferlisietitgpasitioragizntygideesion1500
controlling the 10 rotation speed of the cylindrical collection portion 300. The collecting position

control portimdS@ikisyeaxisagaidetaimaiingrizkpositomat whitk thesadutian eirsigdrihnoogh the
plotter nozzle 120 of the plotter 100 and the electrospinning nozzle 220 of the electrospinning unit 200
is collected dfficientrblfifigitiee Sopaicon spekdtof 1hec\dindippalrasitiectiboo gt erad G as to
easily control the position of the support bracket 410 and move the guiderail to
10 which the support bracket 410 is fixed along the other guiderail.

In FIG. 3, the plotter 100 is provided at the right side of the support
bracket 410, the electrospinning unit 200 is provided at the left side of the
support bracket 410, the support bracket 410 is moved while being fixed to the
x-axis guiderail 411, the x-axis guiderail 411 is fixed to the y-axis guiderail 412,

15 but each constitution may be variously deformed according to the necessity.

In addition, in the case where the support bracket 410 is fixed to the
x-axis guiderail 411, a rotation means 414 may be formed so as to rapidly
determine a ejecting means (plotter 100 or electrospinning unit 200) by rotation.

That is, the cell culture scaffold manufacturing apparatus 700 of the

20 exemplary embodiment has merits that the cell culture scaffold is easily formed
by ejecting biopolymer solution performed through the plotter 100, and rotating
the electrospinning unit 200 to the position of the plotter 100 using the rotation

means 414 by 180° , or moving the support bracket 410 in the y-axis direction in

the drawing.



The collecting position control portion 500 may include a fixing shaft 510 fixing the cylindrical collection
portion 300 and a driver 520 rotating the fixing sha%SlO. The driver 520 may be connected to
the fixing shafts 510 at both sides to 20 which the cylindrical collection portion 300 is fixed, and may
be connected to only a side of the fixing shaft 510. The driver 520 is a means rotating the
cylindrical collection portion 300 by rotating the fixing shaft 510, and a means rotating in one direction
and both directions according to the necessity is used. 16 FIG 5 is an exploded perspective view

that illustrates a collee¢HBGRAFIHGN weNBiokeerion B B eALEEiLieRRATP W EQbactWinakpParatus
according to the first exemplary embodiment of the present invention. The cylindrical collection portion

300, as shoyairmht3he diepi@agrthibgnititebollevoppr®atife biecwbigh dposinotabaitG 10 is
inserted in a central-axis direction at both ends thereof so as to be detachably connected with the

fixing shaft B4 ofdhegioltetting pesitiolt carirriraertiondd P paratdbereinsiriaad celeatisiagortion 300
should collect the cell culture scaffold formed through the plotter 100 and the electrospinning unit 200,

and 10 sinegrithuiay izdritdl eRlgetiommeari @200k g isetaressdingaiccthestiatingier of the
cell culture scaffold, the cylindrical collection portion 300 is detachably formed in the fixing shaft 510.

Accordinglybiineagy kieidrigen b kestiituporiast 306 piaytée Poovisied with dytnapltew pelttetc301 having
the same size and shape or a plurality of hollow 15 portions 301 having different diameters, and may
be selectivgy ttiser3om;cadinghie foerini¢réoe dirmelaitaispiamag uisicRoedselbcidiue $eatipld.
also be within the scope of the present invention.
The cell culture scaffold manufacturing apparatus 700 of the exemplary
embodiment includes a collecting position control portion 500 controlling the
10  rotation speed of the cylindrical collection portion 300.
The collecting position control portion 500 is a means determining the
position at which the solution ejected through the plotter nozzle 120 of the plotter
100 and the electrospinning nozzle 220 of the electrospinning unit 200 is
collected by controlling the rotation speed of the cylindrical collection portion
15 300.
The collecting position control portion 500 may include a fixing shaft 510
fixing the cylindrical collection portion 300 and a driver 520 rotating the fixing
shaft 510.
The driver 520 may be connected to the fixing shafts 510 at both sides to
20  which the cylindrical collection portion 300 is fixed, and may be connected to
only a side of the fixing shaft 510.
The driver 520 is a means rotating the cylindrical collection portion 300

by rotating the fixing shaft 510, and a means rotating in one direction and both

directions according to the necessity is used.



FIG. 6 a perspective view illustrating various modified examples of a fixing shaft applied to the cell
culture scaffold manufacturing apparatus accordinq E;[o the first exemplary embodiment of the present
invention. Shapes 20 of the fixing shaft 510 and the hollow portion 301 corresponding thereto may be
various, and FIG. 6 illustrates modified examples thereof and the shape of the fixing shaft 510.

FIG. 6 (a) illustrates a cylindrical fixing shaft 510, and FIG. 6 (b) illustrates an example of prevention of
idle rotation of a sawtooth type fixing shaft 510. FIG. 6 (c) and (d) illustrate an example of

formation of the posiiien geferainatigodiairysioseatinn Slslintthe aulisgeiesd fxineabalirall0 shown
in FIG. 6 (a), FIG. 6 (c) illustrates an example of formation of one position 5 determination protrusion

portion 511 @idedh siteardiesetiond 6 G &) iduntiaies ciffeld e ofeiinatior e anapesition
determination protrusion portions 511 at both sides thereof. The position determination protrusion

portion 511 4iriertiieD e dhleetiemphaiienmidhrmadinslicr) pedestiomyparition. 300 by determining

the 10 fastening position with the cylindrical collection portion 300, and in this case, of course, the

hollow portion 301 TheesppriRtd ditictwme pbierfigog,shefshd@n in Aid &llisybiwadsaffold
manufacturing apparatus 700 of the exemplary embodiment may manufacture various cell culture

scaffolds byventzolhogdhe plotlisig Bositiprocamtichpeitofixg anathe collestinggrasition eontrol
portion 15500, which is controlled by a controller. FIG. 7 is a view that illustrates various shapes of

the cell cultvepsantinld Greaivdaatbmd brdethevbvtescaife badstdactbipganstaid witbo
according to the first exemplary embodiment of the present invention. FIG. 7 (a) illustrates an example
where a ringhghidprgssfeiinBddyf the collecting position control portion 500.

The cylindrical collection portion 300 should collect the cell culture

scaffold formed through the plotter 100 and the electrospinning unit 200, and

10  since various cylindrical collection portion 300 may be used according to the
diameter of the cell culture scaffold, the cylindrical collection portion 300 is
detachably formed in the fixing shaft 510.

Accordingly, the cylindrical collection portion 300 may be provided with
the hollow portion 301 having the same size and shape or a plurality of hollow

15 portions 301 having different diameters, and may be selectively used according
to the interior diameter of the manufactured cell culture scaffold.

FIG. 6 a perspective view illustrating various modified examples of a
fixing shaft applied to the cell culture scaffold manufacturing apparatus
according to the first exemplary embodiment of the present invention. Shapes

20  of the fixing shaft 510 and the hollow portion 301 corresponding thereto may be
various, and FIG. 6 illustrates modified examples thereof and the shape of the
fixing shaft 510.

FIG. 6 (a) illustrates a cylindrical fixing shaft 510, and FIG. 6 (b)

illustrates an example of prevention of idle rotation of a sawtooth type fixing shaft



20 repeating a process for performing rotating using the collecting position control portion 500 while
the material for forming the cell culture scaffold is e1j(?=cted through the plotter nozzle 120 by 360,
stopping the ejecting, moving the position of the plotter nozzle 120 by moving the support bracket 410
along the x-axis guiderail 411, and performing the ejecting while the collecting position 18 control
portion 500 is rotated again. FIG. 7 (b) illustrates an example where a spiral shape is formed by
performing rotation using the collecting position control portion 500 while the material for forming the
cell culture sgaffold is ejected through the plotter nozzle 5 120 and moving the position of the plotter
nozzle 120 by moving the support bracket 410 along the x-axis guiderail 411. FIG. 7 (c) illustrates

an example where gieongnuarsinaeg iffetragd By repaaiing abropessiter aowiegd gasinesition of the
plotter nozzle 120 by moving the support bracket 410 along the x-axis guiderail 411 while ejecting is

10 performeterightioie plotiasiopzplerla® saarfiermhie ¢ yiiiiuapticingesieiar sioeshatgieipy using
the collecting position control portion 500, moving the position of the plotter nozzle 120 in an opposite

direction bymmyieg (e FEIEn08 Qeyckristidds the appositteding clinmitr-afisagdpesltibhl, and
performing rotation at a predetermined angle again. 15In FIG. 7 (c), when the collecting position

controlportist&elinatiotateroirutiercass ivnesltheagjaniing sideopprdesafdincenFr@ous sippe may be
manufactured in only a length direction of the cylindrical collection portion 300. FIG. 7 (d)

illustrates aingsteangde ayhencamplezad sbapatisfoanadbyposiiog iheteositiatcd throplosiennozzle 120
by moving the support bracket 410 20 along the x-axis guiderail 411 while the collecting position

control portisurtadiikis positively aivksapativefy rotated at a predetermined angle. The cell culture
scaffold manufacturing apparatus 700 of the exemplary embodiment, in addition to the shapes shown

in FIG. 7 (a) to (d), Ty foositiooredeacionin fitioes @iroellisidturesarifold Slbydecatnalliog tiieeplotting
position control
collection position of the cylindrical collection portion 300 by determining the
10  fastening position with the cylindrical collection portion 300, and in this case, of
course, the hollow portion 301 corresponds to the shape of the fixing shaft 510.
The cell culture scaffold manufacturing apparatus 700 of the exemplary
embodiment may manufacture various cell culture scaffolds by controlling the
plotting position control portion 400 and the collecting position control portion
15 500, which is controlled by a controller.
FIG. 7 is a view that illustrates various shapes of the cell culture scaffold
S manufactured by cell culture scaffold manufacturing apparatus 700 according
to the first exemplary embodiment of the present invention.
FIG. 7 (a) illustrates an example where a ring shape is formed by
20  repeating a process for performing rotating using the collecting position control
portion 500 while the material for forming the cell culture scaffold is ejected
through the plotter nozzle 120 by 360°, stopping the ejecting, moving the

position of the plotter nozzle 120 by moving the support bracket 410 along the

x-axis guiderail 411, and performing the ejecting while the collecting position



19 portion 400 and the collecting position control portion 500 through the controller, and the combined
shape of the above shapes can be manufactured. ’ The cell culture scaffold S of the exemplary
embodiment is manufactured by the cell culture scaffold manufacturing apparatus 700 having the
above 5 characteristics, and may be used in all cylindrical human body tissues including a vascular, a
nervous conduit and a trachea. In addition, the cell culture scaffold S of the exemplary embodiment
may be used for various medical goods in addition to the above human body tissue. Particularly, the

cell culture seatfeihorabhecexrmptatyeadadiment may be used as a stent having a 10cylindrical net
shape used in order to extend a contracted vascular. The cylindrical shape of the cell culture

scaffold S of the exer@plaryigmnadines iasludesnle/ianeel a sigaaheliegbed isoropiese ayjinder
shape, and the cell culture scaffolds S having only a predetermined region of the cylindrical shape by

using the cylndisicalrepliecivonposiog 309.cuiEberg gredmeitscintiat gretisil solturengieatiadd S of the

exemplary embodiment can easily form a cell culture scaffold S by using the plotter 100 ejecting the

solution in wiigérihierbiddaaiagahie dcontelialiie disgtdve dsasjaiadhesigiotmeapisne-seaigeell culture

scaffold S by forming the electrospinning unit 200 electrospinning the biopolymer solution in one
apparagus arebpandmovin@ Arenpdaneoust Nhevisigtea MinerRAIS NBRUReHHN greiToippetoy
reducing a manufacturing time, and can improve cell proliferation efficiency. FIG. 8is a
perspectivebrmskéhat fustatesh e relkijuidesedftnild manufacturing apparatus according to a second

exemplary embodiment of the present invention, and FIG. 9 is a cross-sectional view that illustrates a
double FIG. 7 (c) illustrates an example where a continuous shape is formed by
repeating a process for moving the position of the plotter nozzle 120 by moving
the support bracket 410 along the x-axis guiderail 411 while ejecting is

10  performed through the plotter nozzle 120, performing rotation at a predetermined
angle by using the collecting position control portion 500, moving the position of
the plotter nozzle 120 in an opposite direction by moving the support bracket 410
in the opposite direction the x-axis guiderail 411, and performing rotation at a
predetermined angle again.

15 In FIG. 7 (c), when the collecting position control portion 500 is rotated, in
the case where the ejecting is stopped, a discontinuous shape may be
manufactured in only a length direction of the cylindrical collection portion 300.

FIG. 7 (d) illustrates an example where a zigzag shape is formed by
moving the position of the plotter nozzle 120 by moving the support bracket 410

20 along the x-axis guiderail 411 while the collecting position control portion 500 is
positively and negatively rotated at a predetermined angle.

The cell culture scaffold manufacturing apparatus 700 of the exemplary

embodiment, in addition to the shapes shown in FIG. 7 (a) to (d), may form more

various types of cell culture scaffold S by controlling the plotting position control



20 ejection nozzle of a cell culture scaffold manufacturing apparatus according to the second
exemplary embodiment of the present invention. ’ Referring to FIGS. 8 and 9, the cell culture
scaffold manufacturing apparatus 800 of the exemp?ary embodiment includes a base frame 450, and
the 5 base frame 450 includes a lower plate 451 and a y-axis guiderail support 460. The y-axis
guiderail supports 460 may be a straight type of block, and may be separated from each other at both
ends of the lower plate 451 and protrude upwards. The y-axis guiderails 461 are installed on the y-axis

guiderail supp@Ith 40 AAd ieecariscrig xditrapROFD Q isrtaavedlytRreugiethd eoytexliedirection on
the y-axis guiderail 461. In this case, an end of the x-axis guiderail support 470 is mounted on one side

y-axis guidefiad #slcantbihedshepenst eldhshwaxishagiee @ihstepeshdTicisireaunted on the other
y-axis guiderail 461 Meanwhile, the x-axis guiderail 471 is installed on an upper surface of the x-axis

guiderail 15supporth&icell cufuierneatrblacket #ROdganmMiabhembadiatanitexruticaeerail 471 in
an x-axis direction. The support bracket 480 includes a vertical plate that is disposed in a z-axis

direction. Atgragtie gtedetriligp sUAHOQ israptahetlinng eapizpatudraoetdtihg hhe-akewguiderail
support 490 is fixed to the vertical 20plate of the support bracket 480. Meanwhile, the z-axis

guiderajl 49%3nisrinstailsitondhe maidguisedaih subpgihdAbalaraxis brekinguackeichhirig movably
mounted on the z-axis guiderail 491 in the z-axis direction. A drug storage portion 610 and a solution
storage portionss2Qlare tixerkitoous exdeat santhce afdtieezraximmaidittbhragietcddSculture
scaffold S of the exemplary embodiment may be used for various medical goods
in addition to the above human body tissue. Particularly, the cell culture
scaffold S of the exemplary embodiment may be used as a stent having a
10 cylindrical net shape used in order to extend a contracted vascular.
The cylindrical shape of the cell culture scaffold S of the exemplary
embodiment includes, in views of a side thereof, a complete cylinder shape, and
the cell culture scaffolds S having only a predetermined region of the cylindrical
shape by using the cylindrical collection portion 300.
15 There are merits in that the cell culture scaffold S of the exemplary
embodiment can easily form a cell culture scaffold S by using the plotter 100
ejecting the solution in which the biodegradable material is dissolved or melted,
can form a nano-scale cell culture scaffold S by forming the electrospinning unit
200 electrospinning the biopolymer solution in one apparatus and performing
20  simultaneous moving, can increase manufacturing efficiency by reducing a
manufacturing time, and can improve cell proliferation efficiency.
FIG. 8 is a perspective view that illustrates a cell culture scaffold

manufacturing apparatus according to a second exemplary embodiment of the

present invention, and FIG. 9 is a cross-sectional view that illustrates a double



The drug storage portion 610 is a tank in which a drug, and the solution storage portion 620 is a tank
in which the biopolymer solution forming the cell c%ure scaffold is stored. A water-soluble or
biodegradable material for forming 5 a pore in the cell culture scaffold may be further added to the
solution storage portion 620. The cell culture scaffold manufacturing apparatus 800 includes a first
supply tube 611 connected to the drug storage portion 610 and a second supply tube 621 connected
to the solution storage portion 620, the other end of the first 10 supply tube 611 into which the drug is

supplied is epanRRiasbin R fitpiRiieEmez@lesBafoRn IR AGSRRA GLEK ke 6REdRNVdb a Synthetic

polymer is supplied is connected to a second plotter nozzle 602. As shown in FIG. 9, the plotter 600

having the desiblecejegtiormpraly sinissdimintasmae prdberfirrivelatien nozzle 601 and the second
plotter nozzle 602, and the second plotter 15 nozzle 602 is formed of a cylinder tube while

surrounding an extererrangaes ¢ te. fisstanatter, nezzleddOLimnardergridiceoirmufactédriggllection
table 650 is installed between the y-axis guiderail supports 460. The collection table 650 is a table in

which a drugppesynisesgopsiyhecsxanthlaryaiabsalndaton tiedeg eebatiermateriGriagarddhrough the
plotter 600 20are plotted. The collection table 650 may be movably mounted on the auxiliary

guiderajl 653aisetiraprexisdiiachinied ratlisveagtarn 480 afdhe uasiyuitideladuppdmagbe
connected to a side of the y-axis guiderail support 460, and the other end of the auxiliary guiderail 653

may be cormestechiosthiiolderiisilppbriz?4b6 ynayiheuidstiailginppd 4608lock, dhe aedycblure
scaffold may be manufactured by using the cell culture scaffold manufacturing apparatus 800, first, the

drugf]f islds_upBHz@diitatéEE flony starhagstipertianiain, énsigntifeticplolyie pfatdfosBingribiepeethcadiure
SRR upwards. The y-axis guiderails 461 are installed on the y-axis guiderail
supports 460.
10 The x-axis guiderail support 470 is movably mounted in a y-axis direction
on the y-axis guiderail 461. In this case, an end of the x-axis guiderail support
470 is mounted on one side y-axis guiderail 461, and the other end of the x-axis
guiderail support 470 is mounted on the other y-axis guiderail 461. Meanwhile,
the x-axis guiderail 471 is installed on an upper surface of the x-axis guideralil
15 support 470.

A support bracket 480 is movably mounted on the x-axis guiderail 471 in
an x-axis direction. The support bracket 480 includes a vertical plate that is
disposed in a z-axis direction. A z-axis guiderail support 490 is installed in the
support bracket 480. The z-axis guiderail support 490 is fixed to the vertical

20  plate of the support bracket 480.

Meanwhile, the z-axis guiderail 491 is installed on the z-axis guiderail

support 490. A z-axis moving bracket 495 is movably mounted on the z-axis

guiderail 491 in the z-axis direction. A drug storage portion 610 and a solution

storage portion 620 are fixed to an external surface of the z-axis moving bracket



5 supplied to the solution storage portion 620, and a water-soluble or biodegradable material for
forming a pore is added to the solution storage por&iPn 620. After the drug is provided through the first
supply tube 611 into the first plotter nozzle 630, thé synthetic polymer and the water-soluble or
biodegradable material are provided through the second supply tube 621 into 10 the second plotter
nozzle 640, and the cell culture scaffold may be manufactured by performing plotting by using the cell
culture scaffold manufacturing apparatus 800. FIG 10 is a perspective view that illustrates a cell
culture scaffglg manufacturing apparatus 900 according to a third exemplary embodiment of the 15
present invention, and FIG. 11 is a cross-sectional view that illustrates a double ejection nozzle of a

cell culture scaffoldmhaniasiitrgyePpaniasnsedeiaecerdinm takithtairgreyearmianecsahaiment of the
present invention. Referring to FIG. 10 and FIG. 11, a drug storage portion 610, a solution

storage por§@irdd) podian egdiiye stirda paTitentAehidpdiyaitosarasieroaniag suefans| of the
z-axis moving bracket 495. The drug storage portion 610 is a tank in which the drug is stored, the

solution stosagiaecstiafididsis@ ek iIMwRicky 156! syrtbetitderiyracalse ieranatiner ¢etheuigure
scaffold is stored, and the additive storage portion 630 is a tank in which the water-soluble or

biodegradaklesnaterigiéocdnroningrthedzafeldnriie asdl faRieetatrRisdaféotrdsssiunish stordge cell
culture scaffold manufacturing apparatus 900 includes the first supply tube 611 connected to the drug
storage poriornti6h@&G2abe second supply tube 621 connected to the solution storage portion 620, and
the third supply tube 5 631 connected to the additive storage portion 630, the other end of the first

supply tube 611 intphehisdl acditigéds ssatfiiddrismeufnacitoptapsafastpleter neirde SCL fiasd the
second supply tube 621 to which a synthetic polymer is supplied and the third supply tube 631 to

which an addippéyisubepplie Candeottecieddelthg senage plottionneralarida. seweintbsep 0 having
the double 10 spray nozzle structure is formed of the first plotter nozzle 601 and the second plotter
nozzle 602 tabd 624 seeoet@dtterthez0ufo2 sdmgregatianiogshapastiebendde therfirsnding an

external surface of the first plotter nozzle 601 in a length direction.

10  supply tube 611 into which the drug is supplied is connected to a first plotter
nozzle 601, and the second supply tube 621 to which a synthetic polymer is
supplied is connected to a second plotter nozzle 602. As shown in FIG. 9, the
plotter 600 having the double ejection nozzle structure is formed of the first
plotter nozzle 601 and the second plotter nozzle 602, and the second plotter

15 nozzle 602 is formed of a cylinder tube while surrounding an external surface of
the first plotter nozzle 601 in a length direction.

A collection table 650 is installed between the y-axis guiderail supports
460. The collection table 650 is a table in which a drug, a synthetic polymer,
and, a water-soluble or biodegradable material sprayed through the plotter 600

20  are plotted.

The collection table 650 may be movably mounted on the auxiliary
guiderail 653 in the y-axis direction. In this case, an end of the auxiliary

guiderail 653 may be connected to a side of the y-axis guiderail support 460, and

the other end of the auxiliary guiderail 653 may be connected to the other side of



A collection table 650 is installed between the y-axis guiderail supports 15 460. The collection table
650 is a table in which a drug, a synthetic polymer,zzémd, a water-soluble or biodegradable material
sprayed through the plotter 600 is plotted. The Collection table 650 may be movably mounted on
the auxiliary guiderail 653 in the x-axis direction. In this case, an end of the auxiliary 20 guiderail 653
may be connected to a side of the y-axis guiderail support 460, and the other end of the auxiliary
guiderail 653 may be connected to the other side of the y-axis guiderail support 460. The cell

culture scaffiptdyageiy dinid éeaiine Hissr4@y. embodiment may be manufactured by using the cell
culture scaffold manufacturing apparatus 900, 24 first, a drug is supplied to the drug storage portion

610, a synthetic pofytiaet éardanmiagstagiorl eidiure seatioiswrepnbipd tngerrokiipastorage portion
620, and a water-soluble or biodegradable material for forming a pore is added to the additive storage

portion 630sAdts|thendimgrie ridvidegptaiengd Buofimissuppdy drigbe Glbpmiedhe firsé pletigr nozzle
601, the synthetic polymer is provided through the second supply tube 621 into the second plotter

nozzle 602 seovdieepuationselid)le eyhindeorpdpiie nfatefirhitngravided|thyougte theatifivid ssipply tube

631 into the second plotter nozzle 602, and the cell culture scaffold may be manufactured by

performing pigtingdbytusitgethe sleliontwesepdioldotivranefa;tutng appakaius-86Qible &G. 12is a
perspective view that illustrates a cell culture scaffold manufacturing apparatus 1000 according to a

fourth exemubsty graduisien anitetidiefpreraniiimyeatioorel e aaldedlttsetheadoldtmansiacigeng
apparatus 1000 according to the
portion 620. After the drug is provided through the first supply tube 611 into the
first plotter nozzle 630, the synthetic polymer and the water-soluble or
biodegradable material are provided through the second supply tube 621 into
10  the second plotter nozzle 640, and the cell culture scaffold may be manufactured
by performing plotting by using the cell culture scaffold manufacturing apparatus
800.
FIG. 10 is a perspective view that illustrates a cell culture scaffold
manufacturing apparatus 900 according to a third exemplary embodiment of the
15 present invention, and FIG. 11 is a cross-sectional view that illustrates a double
ejection nozzle of a cell culture scaffold manufacturing apparatus 900 according
to the third exemplary embodiment of the present invention.
Referring to FIG. 10 and FIG. 11, a drug storage portion 610, a solution
storage portion 620 and an additive storage portion 630 are fixed to an external
20  surface of the z-axis moving bracket 495.
The drug storage portion 610 is a tank in which the drug is stored, the
solution storage portion 620 is a tank in which the synthetic polymer for forming

the cell culture scaffold is stored, and the additive storage portion 630 is a tank in

which the water-soluble or biodegradable material for forming the pore in the cell



15 exemplary embodiment, like the cell culture scaffold manufacturing apparatus 800 according to the
second exemplary embodiment, includes a base fr%ne 450, and the base frame 450 includes a lower
plate 451 and a y-axis guiderail support 460. The y-axis guiderail supports 460 may be a straight type
of block, and may be separated from each other at both ends of the lower plate 451 and 20 protrude
upwards. The y-axis guiderails 461 are installed on the y-axis guiderail supports 460. The x-axis
guiderail support 470 is movably mounted in a y-axis direction on the y-axis guiderail 461. In this case,
an end of theraxiscafforiad steppart 470 is mounted on a y-axis guiderail 461, and the other end of
the x-axis 25 guiderail support 470 may be mounted on the other y-axis guiderail 461. Meanwhile, the

x-axis guiderail 47 IrisdnséaliadoreascurpRl swifasaqlifeyXapparauidesatd SHpReIéS 1he Airstipport
bracket 480 is movably mounted on the x-axis guiderail 471 in 5 an x-axis direction. The support

bracket 48Gsisiiesh \B1 ticed prsetdptdstiis iasg Gibrageapis tiire 610). thez sRxis i isigspilsupport

490 is installed in the support bracket 480. The z-axis guiderail support 490 is fixed to the vertical plate
of the suppeaibbregkeaicHibdibepionhiesdheigragisragisl pilidd b2 ingtaliee anirhe wpaxjsgsederail 10

support 490. A z-axis moving bracket 495 is movably mounted on the z-axis guiderail 491 in the z-axis

direction. AgBugcsionagegorboné hande salviige poreae paUjome 26t ase Bxelddd tie efxternal
surface of the z-axis moving bracket 495. The drug storage portion 610 is a tank in which a drug is

stored, andghppli/5tapkitn siotagenisitioniGRP is suppken whizhniecsunthietieefilgmproiesming the
cell culture scaffold is stored. A water-soluble or biodegradable material for forming a pore in the cell
culture scaff@ldzieagdie fandnehadsesbinltiemolutiabestordgeopatiioh @28ynthetic polymer is
supplied and the third supply tube 631 to which an additive is supplied are
connected to the second plotter nozzle 602. The plotter 600 having the double
10  spray nozzle structure is formed of the first plotter nozzle 601 and the second
plotter nozzle 602, and the second plotter nozzle 602 is formed of a ring-shaped
tube while surrounding an external surface of the first plotter nozzle 601 in a
length direction.
A collection table 650 is installed between the y-axis guiderail supports
15 460. The collection table 650 is a table in which a drug, a synthetic polymer,
and, a water-soluble or biodegradable material sprayed through the plotter 600
is plotted.
The collection table 650 may be movably mounted on the auxiliary
guiderail 653 in the x-axis direction. In this case, an end of the auxiliary
20  guiderail 653 may be connected to a side of the y-axis guiderail support 460, and
the other end of the auxiliary guiderail 653 may be connected to the other side of
the y-axis guiderail support 460.

The cell culture scaffold according to the exemplary embodiment may be

manufactured by using the cell culture scaffold manufacturing apparatus 900,



The cell culture scaffold manufacturing apparatus 1000 includes the first 20 supply tube 611
connected to the drug storage portion 610 and the second supply tube 621 connected to the solution
storage portion 620, the other end of the first supp?y4tube 611 into which a drug is supplied is
connected to the first plotter nozzle 601, and the second supply tube 621 to which a synthetic polymer
is supplied is connected to the second plotter nozzle 602. The plotter 600 26 having the double spray
nozzle structure is formed of the first plotter nozzle 601 and the second plotter nozzle 602, and the

second plotigstnezale @i s fpneadetiaeiaaghapethiibe biecaweusitgett puigrmat sorface of the
first plotter nozzle 601 in a length direction. 5Meanwhile, the cell culture scaffold manufacturing

apparatus ¥ggQiagceigiveltetingrexsoapliary Rn¥upgineentonsielsoraylinsideabeopestion eedjon 300
between the y-axis guiderails 461. The cylindrical collection portion 300 forms the cell culture scaffold

by plotting thedlaugatbe sonihietisrpnbaegrantbibensbdeiasiv beraingiedegradabigueater idlesprayed
through the plotter 600. 10 The cylindrical collection portion 300 applied to the exemplary embodiment

may have addtiigvactesistins 9bthencgBodricaiteptiestitrapastirod@editthaugelthsltirg sapfisid
manufacturing apparatus 700 of the first exemplary embodiment.

5 tube 611 into the first plotter nozzle 601, the synthetic polymer is provided
through the second supply tube 621 into the second plotter nozzle 602, and the
water-soluble or biodegradable material is provided through the third supply tube
631 into the second plotter nozzle 602, and the cell culture scaffold may be
manufactured by performing plotting by using the cell culture scaffold

10 manufacturing apparatus 900.

FIG. 12 is a perspective view that illustrates a cell culture scaffold
manufacturing apparatus 1000 according to a fourth exemplary embodiment of
the present invention.

The cell culture scaffold manufacturing apparatus 1000 according to the

15  exemplary embodiment, like the cell culture scaffold manufacturing apparatus
800 according to the second exemplary embodiment, includes a base frame 450,
and the base frame 450 includes a lower plate 451 and a y-axis guiderail support
460. The y-axis guiderail supports 460 may be a straight type of block, and
may be separated from each other at both ends of the lower plate 451 and

20  protrude upwards. The y-axis guiderails 461 are installed on the y-axis
guiderail supports 460.

The x-axis guiderail support 470 is movably mounted in a y-axis direction

on the y-axis guiderail 461. In this case, an end of the x-axis guiderail support

470 is mounted on a y-axis guiderail 461, and the other end of the x-axis



The cell culture scaffold manufacturing apparatus 1000 includes a 15 collecting position control
portion 500 controlling the rotation speed of the cylé'%drical collection portion 300. The collecting
position control portion 500 is a means determiningthe position at which the solution ejected through
the plotter nozzle 120 of the plotter 100 is collected by controlling the rotation speed of the cylindrical
collection portion 300. 20The collecting position control portion 500 may include a fixing shaft 510
fixing the cylindrical collection portion 300 and a driver 520 rotating the fixing shaft 510. The driver 520

may be cong@gieio shppesnusoaliedylBat hjtrfistesde wikchthercyliadiicajiaasestiongiortion 300 is

fixed, and may be connected to only a side of the fixing shaft 510. The driver 520 is a means 27

rotating the Mgiaiticiad coltertinnPgiliosrala by koiatngidaediixing whsdt Sligtaapha theansdetating in
one direction and both directions according to the necessity is used. In another exemplary

embodimenjulidertilesepipotiare scaffold 5 manufacturing apparatus 900 according to the third
exemplary embodiment, a drug storage portion 610, a solution storage portion 620 and an additive

storage portion 63(rasapped vdbecexeoial siviaps ahtithiea os Mevingrisaghielet Qb 4amdike the cell
culture scaffold manufacturing apparatus 700 according to the first exemplary embodiment, the

cylindrisal catlectinspaifd@ndO may kg porstiaieckevhigh hethngssaithe sicapeitehehatesent
invention. Hereinafter, the method for manufacturing the cell culture scaffold according to the fifth

exemplary efispogdidantaithripraisestidnventianagingulk csll subipoet tedfEd isanledotuirg
apparatus 800 according to the second exemplary embodiment of the present invention shown in
FIGs. 8 ands@ppdrbé drepwdirly Thecrikedsydriaail support 490 is fixed to the vertical
plate of the support bracket 480.
Meanwhile, the z-axis guiderail 491 is installed on the z-axis guiderail
10  support 490. A z-axis moving bracket 495 is movably mounted on the z-axis
guiderail 491 in the z-axis direction. A drug storage portion 610 and a solution
storage portion 620 are fixed to an external surface of the z-axis moving bracket
495.
The drug storage portion 610 is a tank in which a drug is stored, and the
15  solution storage portion 620 is a tank in which the synthetic polymer forming the
cell culture scaffold is stored. A water-soluble or biodegradable material for
forming a pore in the cell culture scaffold may be further added to the solution
storage portion 620.
The cell culture scaffold manufacturing apparatus 1000 includes the first
20  supply tube 611 connected to the drug storage portion 610 and the second
supply tube 621 connected to the solution storage portion 620, the other end of
the first supply tube 611 into which a drug is supplied is connected to the first

plotter nozzle 601, and the second supply tube 621 to which a synthetic polymer

is supplied is connected to the second plotter nozzle 602. The plotter 600



The method for manufacturing the cell culture scaffold according to the exemplary embodiment
includes a first step for supplying a drug that prom%es a cell growth to a drug storage portion 610,
supplying a synthetic polymer solution used as the“scaffold to a solution storage portion 620, and
supplying a 20 water-soluble or biodegradable material generating pores to the solution storage
portion 620; and a second step for providing the drug of the first step through the first supply tube 611
to the first plotter nozzle 601, providing the synthetic polymer and the water-soluble or biodegradable

material thrapgin g eeraisledpply be2dtintuhe isgoamne dlofteienmzzipieier aogderdorming
plotting by 28 using the plotter 600. The drug of the first step may promote the cell growth, and

use a growinigetry sedeinel @ AnbRigHcs @R daditl antinisco Rt bt PadSes doonmefemesail, as the
growth factor, a bone morphogenetic protein (BMP), a cell proliferation 5 suppress factor (TGF-I3), an

insulin-like groaviimnetes dEaRu selitriast goamthrfgcier éxfeman suaiatet-detive digtopibitéactor
(PDGF), keratinocyte cell growth factor (KGF) or an epidermal growth factor (EGF) may be used, as
the cytokine,gnigslegkinnla ikiegtaranetidrN-a) or interferon-13 (IFN-13) may be used, as the antibiotic,
one or more selected from the group consisting of penicillin, 10 streptomycin, kanamycin, neomycin,

bacitragin, gentamygisnanthNenapeycal maytbeeusedffantl asdhefastimigjobighaampsotey®in-B,
nystatin, or polymixin may be used. The drug may include a cell or may not include the cell. In

addition, thasyovidieidc tpollimexehipkafiystsiepdinayrivdrissalsas theisgadalaledtire poitign or more
selected from the group consisting of 15polycaprolactone, polylactide, polyglycolide, and

polydioxan@td rdeywsenseis y-axls gdititeailshecnateTiad agdiediedhesi@ution giorége Bodion 620 in
the first step is a water-soluble material or a biodegradable material having a rapid biodegradable

speed, andfsirme the peltegrory ateatfotehythtoatioctiitcesgatiel dysitiete p dywrteaasdntze controlled
by controlling a component of the 20 water-soluble material or the biodegradable material, a discharge

amount of thewdnigonyeher dindedect drid neateiar-solapie nateri, ths alos@lu 800, sucrose,
polyethylene oxide (PEO) or polyvinyl alcohol (PVA) may be used, and as the biodegradable material,
a polyglycolic acid, Fiadyceplintiritahe calleclybactipeidror pOydiappliethe mayHee useshplary
embodiment may have all characteristics of the cylindrical collection portion 300
of the cell culture scaffold manufacturing apparatus 700 of the first exemplary
embodiment.
The cell culture scaffold manufacturing apparatus 1000 includes a
15  collecting position control portion 500 controlling the rotation speed of the
cylindrical collection portion 300. The collecting position control portion 500 is a
means determining the position at which the solution ejected through the plotter
nozzle 120 of the plotter 100 is collected by controlling the rotation speed of the
cylindrical collection portion 300.
20 The collecting position control portion 500 may include a fixing shaft 510
fixing the cylindrical collection portion 300 and a driver 520 rotating the fixing
shaft 510. The driver 520 may be connected to the fixing shafts 510 at both

sides to which the cylindrical collection portion 300 is fixed, and may be

connected to only a side of the fixing shaft 510. The driver 520 is a means



29 Hereinafter, the method for manufacturing the cell culture scaffold according to the sixth
exemplary embodiment of the present invention us'gg the cell culture scaffold manufacturing
apparatus 900 according to the third exemplary embodiment of the present invention shown in FIGs.
10 and 11 will 5be stepwisely described in detail. The method for manufacturing the cell culture
scaffold according to the exemplary embodiment includes step A for supplying a drug that promotes a
cell growth to a drug storage portion 610, supplying a synthetic polymer used as the scaffold to a

solution storaggingieNcBAdaDEl elRbiDS PurateT-Sob bleretalildindaingadheinsieriargenerating
pores to the additive storage portion 630; and step B for providing the drug of step A through the first

supply tubesSirkimdiishglnitonaenre isH apwveing e synthatiedralyages ans teeauaigr-soluble or
biodegradable material through the second supply tube 621 and the third supply tube 631 into the

second plotieysedzle 602, and performing plotting by using the 15plotter 600. The drug of step A
may use a growth factor, cytokine, an antibiotic, and an antimicrobial may be used. In more detail, as

the growth factor, aoaaduasphegengsiamroteitbGaMing cilledrafiteraiion suppressstadtold TGF-13),
an insulin-like growth factor (IGF), a fibroblast growth factor (FGF), a 20 platelet-derived growth factor

(PDGFj, kerasinafyteuaal gipparaiast @K @foqrtiny apidesmairgrewdimisieigr ér{bb)imanheaused, as
the cytokine, interleukin-2, interferon-a (IFN-a) or interferon-I13 (IFN-13) may be used, as the antibiotic,

one or morgisajesieddopoitie g ELp eossistivg sopanicirtistigRonydmrkadanyeistoragaycin,
bacitracin, gentamycin and vancomycin may be used, and as the 30 antimicrobial, amphotericin-B,
nystatin, or poliorxgBMayebfixaseth THe eitegmnyintluded el paxigymetimslbcekee gob,
and like the cell culture scaffold manufacturing apparatus 700 according to the
first exemplary embodiment, the cylindrical collection portion 300 may be
10  installed, which belongs to the scope of the present invention.
Hereinafter, the method for manufacturing the cell culture scaffold
according to the fifth exemplary embodiment of the present invention using the
cell culture scaffold manufacturing apparatus 800 according to the second
exemplary embodiment of the present invention shown in FIGs. 8 and 9 will be
15  stepwisely described in detail.
The method for manufacturing the cell culture scaffold according to the
exemplary embodiment includes a first step for supplying a drug that promotes a
cell growth to a drug storage portion 610, supplying a synthetic polymer solution
used as the scaffold to a solution storage portion 620, and supplying a
20  water-soluble or biodegradable material generating pores to the solution storage
portion 620; and a second step for providing the drug of the first step through the
first supply tube 611 to the first plotter nozzle 601, providing the synthetic

polymer and the water-soluble or biodegradable material through the second

supply tube 621 into the second plotter nozzle 602, and performing plotting by



In addition, the synthetic polymer of step A may be one or more selected from the group consisting of
polycaprolactone, polylactide, polyglycolide, and SZQondioxanone. In addition, as the
water-soluble material of step A, a salt solution, sucrose, polyethylene oxide (PEO) or polyvinyl alcohol
(PVA) may be used, and as the biodegradable material, a polyglycolic acid, polycaprolactone, a
polylactic acid or polydioxanone may be used. 10Hereinafter, the method for manufacturing the cell
culture scaffold according to the seventh exemplary embodiment of the present invention using the cell
culture scafi@igdgnmeubtstterimpapparatus 1000 according to the fourth exemplary embodiment of the
present invention shown in FIG. 12 will be described. 15The method for manufacturing the cell culture

scaffold according tthéheexeoipheYismbregimet frodes sipbiing sliesdhatuyemeiesancell growth

to the drug storage portion 610, supplying synthetic polymer solution to the solution storage portion

620, and sufaptyine Rakater-aolabisbistiiodegranabienieistial arnepdingaenremienidre sitdipn storage
portion 620; and providing the drug 20 through the first supply tube 611 to the first plotter nozzle 601,

providing thessyighgitisypielyaresrseluboncantbipe oyiretsolphienr iBNPYradable praifsiatidiough the

second supply tube 621 into the second plotter nozzle 602, and then performing plotting by using the

plotter 600.sUpprsgsaniay PEGFeRare kisdioklike drogatifatcase ¢apyliedfibritgddthyrdlvembodiment,
and synthetic polymer solution and additive material supplied to the solution storage portion 620 may

be the sameakstad (FGTE) senphletitaralpmas S gtdion dadted dPDE MR tkea tivmpttedcsl itiediitn
embodiment. The plotter 600 may be moved in x-y-z axis direction to control the 5 position of
ejecting, théseyr gloBiRpar aellepitiorenatgtiohtthévbner IpEFateaninedsdwpgs the cytokine,
interleukin-2, interferon-a (IFN-a) or interferon-g (IFN-B) may be used, as the
antibiotic, one or more selected from the group consisting of penicillin,
10  streptomycin, kanamycin, neomycin, bacitracin, gentamycin and vancomycin
may be used, and as the antimicrobial, amphotericin-B, nystatin, or polymixin
may be used. The drug may include a cell or may not include the cell.

In addition, the synthetic polymer of the first step may be used as the

scaffold, and one or two or more selected from the group consisting of
15  polycaprolactone, polylactide, polyglycolide, and polydioxanone may be used.

In addition, the material added to the solution storage portion 620 in the
first step is a water-soluble material or a biodegradable material having a rapid
biodegradable speed, and since the pore generated when the cell culture
scaffold is dipped in water can be controlled by controlling a component of the

20  water-soluble material or the biodegradable material, a discharge amount of the
drug may be controlled. As the water-soluble material, a salt solution, sucrose,
polyethylene oxide (PEO) or polyvinyl alcohol (PVA) may be used, and as the

biodegradable material, a polyglycolic acid, polycaprolactone, a polylactic acid

or polydioxanone may be used.



The collecting position control portion 500 determines the position at which the solution ejected
through the plotter 600 is collected by controlling tlé% rotation speed of the cylindrical collection portion
300. 10Since the cell culture scaffold manufacture@ according to the method for manufacturing the cell
culture scaffold according to the fifth through the seventh exemplary embodiments of the present
invention keeps the drug including the water-soluble or the biodegradable material and the drug is
slowly released in a controlled release form through the pores generated by dissolving or biologically

15 degrading the watgepriitble ahéheruaargrasiaitamatasialinge tperesemayuneeorsthrsidy
controlling the amount of the water-soluble or biodegradable material, and, as a result, a drug efflux

may be condisterding toftle diRtis exepheiastienisyd iinaihilostiaias esdimdpfdnigenertethin the cell
culture scaffold according to a seventh exemplary embodiment of the 20 present invention, while

showing cregstseattaneofdbarentl coitieracaifing Saprashewn 90F1Gcddriingt eanthe sgrrithat a drug
1 is included in the cell culture scaffold S, and is controlled in a controlled release form, and as shown

in FIG. 13 (bxemphiey2dmbedrnaiedditisispebdagtanioingicav dediadingsheovairr-soluhle or the

biodegradable material and the drug 1 is discharged 32 therethrough. While this invention has

been descripedtepoapsagcdescriibdvhadasairesently considered to be practical exemplary
embodiments, it is to be understood that the invention is not limited to the disclosed embodiments, but,

5on the contrary, isTihtentisttidd ¢ovenaitagaumaglifieatienscandreqsitiont avenghmgeratshiacluded
within the spirit and scope of the appended claims.
exemplary embodiment includes step A for supplying a drug that promotes a cell
growth to a drug storage portion 610, supplying a synthetic polymer used as the
scaffold to a solution storage portion 620, and supplying a water-soluble or
10  biodegradable material generating pores to the additive storage portion 630; and
step B for providing the drug of step A through the first supply tube 611 to the
first plotter nozzle 601, providing the synthetic polymer and the water-soluble or
biodegradable material through the second supply tube 621 and the third supply
tube 631 into the second plotter nozzle 602, and performing plotting by using the
15  plotter 600.

The drug of step A may use a growth factor, cytokine, an antibiotic, and
an antimicrobial may be used. In more detail, as the growth factor, a bone
morphogenetic protein (BMP), a cell proliferation suppress factor (TGF-B), an
insulin-like growth factor (IGF), a fibroblast growth factor (FGF), a

20  platelet-derived growth factor (PDGF), keratinocyte cell growth factor (KGF) or
an epidermal growth factor (EGF) may be used, as the cytokine, interleukin-2,
interferon-a (IFN-a) or interferon-B (IFN-) may be used, as the antibiotic, one or

more selected from the group consisting of penicillin, streptomycin, kanamycin,

neomycin, bacitracin, gentamycin and vancomycin may be used, and as the



WHAT IS CLAIMED IS: 1. A cell culture scaffold manufacturing apparatus for manufacturing a
cell culture scaffold that is used in regeneration of 3 tissue, the apparatus 5comprising: a solution

S \ . o Q. )
storage portion in which a biopolymer solution is stored; a plotter that includes a plotter nozzle for
ejecting a solution supplied from the solution storage portion; and a cylindrical collection portion
that has a cylinder shape and is disposed 10at a lower portion of the plotter so that the solution ejected
through the plotter nozzle of the plotter is collected. 2. The apparatus of claim 1, further

comprising:antimicrébRAQ IR CB) iR NAtiin Joih pbsanixais majoBmagesitionty drigoving the
plotter in an x-y-z axis direction;
may include a cell or may not include the cell.

In addition, the synthetic polymer of step A may be one or more selected

from the group consisting of polycaprolactone, polylactide, polyglycolide, and
5 polydioxanone.

In addition, as the water-soluble material of step A, a salt solution,
sucrose, polyethylene oxide (PEO) or polyvinyl alcohol (PVA) may be used, and
as the biodegradable material, a polyglycolic acid, polycaprolactone, a polylactic
acid or polydioxanone may be used.

10 Hereinafter, the method for manufacturing the cell culture scaffold
according to the seventh exemplary embodiment of the present invention using
the cell culture scaffold manufacturing apparatus 1000 according to the fourth
exemplary embodiment of the present invention shown in FIG. 12 will be
described.

15 The method for manufacturing the cell culture scaffold according to the
exemplary embodiment includes supplying drugs that promotes a cell growth to
the drug storage portion 610, supplying synthetic polymer solution to the solution
storage portion 620, and supplying a water-soluble or biodegradable material
generating pores to the solution storage portion 620; and providing the drug

20  through the first supply tube 611 to the first plotter nozzle 601, providing the
synthetic polymer solution and the water-soluble or biodegradable material
through the second supply tube 621 into the second plotter nozzle 602, and then

performing plotting by using the plotter 600.

The drugs may be the same kind of the drugs that are supplied in the fifth



a collecting position control portion that controls a position at which the solution is collected by
controlling a rotation speed of the cylindrical coIIecgi%)n portion; and a controller controlling the
plotting position control portion and the 20collecting position control portion. 3. The apparatus of
claim 2, wherein: the plotting position control portion includes a support bracket supporting the plotter
and including a z-axis guiderail 34 for moving the plotter in a z-axis direction; a x-axis guiderail
and y-axis guiderail moving the support bracket in a x-axis direction and a y-axis direction,

respectivelerhfodi @ppaiatisailelit golyhrieisoktorodaeti nddiesdiontentiospppire insludes
the solution storage portion 620 may be the same kind of the synthetic polymer
solution and additive material supplied in the fifth embodiment.

The plotter 600 may be moved in x-y-z axis direction to control the

5 position of ejecting, thereby plotting a cell culture scaffold having a
predetermined shape.

The collecting position control portion 500 determines the position at
which the solution ejected through the plotter 600 is collected by controlling the
rotation speed of the cylindrical collection portion 300.

10 Since the cell culture scaffold manufactured according to the method for
manufacturing the cell culture scaffold according to the fifth through the seventh
exemplary embodiments of the present invention keeps the drug including the
water-soluble or the biodegradable material and the drug is slowly released in a
controlled release form through the pores generated by dissolving or biologically

15 degrading the water-soluble or the biodegradable material, the pores may be
controlled by controlling the amount of the water-soluble or biodegradable
material, and, as a result, a drug efflux may be controlled.

FIG. 13 is a schematic view that illustrates a drug efflux generated in the
cell culture scaffold according to a seventh exemplary embodiment of the

20  present invention, while showing cross-section of the cell culture scaffold S. As
shown in FIG. 13 (a), it can be seen that a drug 1 is included in the cell culture
scaffold S, and is controlled in a controlled release form, and as shown in FIG.
13 (b), a pore 2 is generated by dissolving or biologically degrading the

water-soluble or the biodegradable material and the drug 1 is discharged



a fixing shatft fixing the cylindrical collection portion and a driver rotating the fixing shaft. 105.The
apparatus of claim 4, wherein: the cylindrical c,opglection portion is detachably formed in the fixing
shaft by forming a hollow portion into which the fixing shaft is inserted at both ends in a central axis
direction. 156.The apparatus of claim 5, wherein: the fixing shaft includes a position determination
protrusion portion in which a portion of an external circumferential surface is protruded to determine a
collection position of the cylindrical collection portion, a hollow region of the hollow portion is
extended senidattteurfsition 20determination protrusion portion is inserted thereinto. 7.The apparatus
of claim 1, wherein: the solution storage portion is a first solution storage portion, 35 the cell

culture scaffold manyigeturirg mpeatRnsHHEhBediclddesriiealantrospivtae i niithaingluges a
second solution storage portion in which a biopolymer solution is stored, an electrospinning nozzle that

electrosping aesehttiprcemigidie@ froto the speastitapleliempliargoe pRdigimand a voltade be
understood that the invention is not limited to the disclosed embodiments, but,

5 on the contrary, is intended to cover various modifications and equivalent

arrangements included within the spirit and scope of the appended claims.



5generation portion applying a voltage to the electrospinning nozzle and the cylindrical collection

portion, wherein nanofibers are electrospun b%tgveen the cell culture scaffolds formed through the
plotter by using the electrospinning unit. 108.The apparatus of claim 1, wherein: the plotter
includes a first plotter nozzle and a second plotter nozzle having divided regions, the cell culture

scaffold manufacturing apparatus further incldues a drug storage portion connected to the first plotter
nozzle through a first supply tube, 15and the solution storage portion connected to the second plotter
nozzle throygh AsesandsupRl 18be. 9. The apparatus of claim 8, wherein: the second plotter
nozzle surrounds an external side of the first plotter 20nozzle in a length direction and has a
ring-shaped tube. 10. The apparatus of claim 8, further comprising:

1. A cell culture scaffold manufacturing apparatus for manufacturing
a cell culture scaffold that is used in regeneration of a tissue, the apparatus
5 comprising:
a solution storage portion in which a biopolymer solution is stored;
a plotter that includes a plotter nozzle for ejecting a solution supplied
from the solution storage portion; and
a cylindrical collection portion that has a cylinder shape and is disposed
10  at a lower portion of the plotter so that the solution ejected through the plotter

nozzle of the plotter is collected.

2. The apparatus of claim 1, further comprising:
a plotting position control porting that controls a plotting position by
15 moving the plotter in an x-y-z axis direction;

a collecting position control portion that controls a position at which the
solution is collected by controlling a rotation speed of the cylindrical collection
portion; and

a controller controlling the plotting position control portion and the

20  collecting position control portion.

3. The apparatus of claim 2, wherein:
the plotting position control portion includes

a support bracket supporting the plotter and including a z-axis guiderail



the third supply tube. 11. A cell culture scaffold manufacturing apparatus for manufacturing a
cell culture scaffold that is used in regeneration of g4tissue, the apparatus 5comprising: a plotter
including a first plotter nozzle and a second plotter'nozzle having divided regions; a drug storage
portion connected with the first plotter nozzle through the first supply tube and storing a drug; and 10a
solution storage portion connected with the second plotter nozzle through the second supply tube and

storing a biopolymer solution. 12. The apparatus of claim 11, wherein: the second plotter
nozzle surrgupngh @in@ ity prdiderph thefisumetiask5nozzle in a length direction and has a
ring-shaped tube. 13. The apparatus of claim 11, further comprising:

a x-axis guiderail and y-axis guiderail moving the support bracket in a

x-axis direction and a y-axis direction, respectively.

5 4, The apparatus of claim 2, wherein:
the collecting position control portion includes
a fixing shaft fixing the cylindrical collection portion and a driver rotating

the fixing shatft.

10 5. The apparatus of claim 4, wherein:
the cylindrical collection portion is detachably formed in the fixing shaft
by forming a hollow portion into which the fixing shaft is inserted at both ends in

a central axis direction.

15 6. The apparatus of claim 5, wherein:
the fixing shaft includes a position determination protrusion portion in
which a portion of an external circumferential surface is protruded to determine a
collection position of the cylindrical collection portion,
a hollow region of the hollow portion is extended so that the position

20  determination protrusion portion is inserted thereinto.

7. The apparatus of claim 1, wherein:

the solution storage portion is a first solution storage portion,



an additive storage portion connected with the first plotter nozzle through the third supply tube. 20

14. The apparatus of claim 11, further comprising: a base frame in which a lower plate and y-axis
guiderail supports that are separated from each othér at both ends of the lower plate to protrude are
37 provided, and a collection table is installed between the y-axis guiderail supports; y-axis guiderails
installed on the y-axis guiderail supports; an x-axis guiderail support on which an x-axis guiderail is
installed and 5which is mounted on the y-axis guiderails and moved in an y-axis direction; a support

bracket mounted oméectexigigmiseiedifnd meyrRddottitmy-appaliEegdonirther includes an

electrospinning unit that includes a second solution storage portion in which a

biopolymer solution is stored, an electrospinning nozzle that electrospins a

solution supplied from the second solution storage portion, and a voltage

5 generation portion applying a voltage to the electrospinning nozzle and the
cylindrical collection portion,

wherein nanofibers are electrospun between the cell culture scaffolds

formed through the plotter by using the electrospinning unit.

10 8. The apparatus of claim 1, wherein:
the plotter includes a first plotter nozzle and a second plotter nozzle
having divided regions,
the cell culture scaffold manufacturing apparatus further incldues a drug
storage portion connected to the first plotter nozzle through a first supply tube,
15 and the solution storage portion connected to the second plotter nozzle through

a second supply tube.

9. The apparatus of claim 8, wherein:
the second plotter nozzle surrounds an external side of the first plotter

20  nozzle in a length direction and has a ring-shaped tube.

10. The apparatus of claim 8, further comprising:

an additive storage portion connected to the first plotter nozzle through



a z-axis guiderail support which is fixed and installed in the support bracket and on which a z-axis
guiderail is installed; and 10a z-axis moving bracke3t which is mounted on the z-axis guiderail and
moved in a z-axis direction and on which the drug s?orage portion, the solution storage portion and the
plotter are fixed and installed. 15.A method for manufacturing a cell culture scaffold, the method
15comprising: supplying a drug that promotes a cell growth to a drug storage portion; supplying a
biopolymer solution to a solution storage portion; supplying a water-soluble or biodegradable material
for generatiftg aHiere i phetepkition storage portion; and 20providing the drug through the first supply
tube into the first plotter nozzle, providing the biopolymer solution and the water-soluble or
biodegradable material through the second supply tube into the second plotter nozzle, and performing
plotting by using a plotter.

11. A cell culture scaffold manufacturing apparatus for manufacturing
a cell culture scaffold that is used in regeneration of a tissue, the apparatus
5 comprising:
a plotter including a first plotter nozzle and a second plotter nozzle
having divided regions;
a drug storage portion connected with the first plotter nozzle through the
first supply tube and storing a drug; and
10 a solution storage portion connected with the second plotter nozzle

through the second supply tube and storing a biopolymer solution.

12. The apparatus of claim 11, wherein:
the second plotter nozzle surrounds an external side of the first plotter

15 nozzle in a length direction and has a ring-shaped tube.

13. The apparatus of claim 11, further comprising:
an additive storage portion connected with the first plotter nozzle through
the third supply tube.
20
14. The apparatus of claim 11, further comprising:

a base frame in which a lower plate and y-axis guiderail supports that are

separated from each other at both ends of the lower plate to protrude are



38 16. The method of claim 15, wherein: the drug is a growth factor, cytokine, an antibiotic or an

antimicrobial. 17. The method of claim 15, wherein_5the biopolymer solution is one or more selected
from the group consisting of polycaprolactone, polylactide, polyglycolide, and polydioxanone. 18. The
method of claim 15, wherein: the water-soluble material is a salt solution, sucrose,

polyethylene oxide 10(PEO) or polyvinyl alcohol (PVA). 19. The method of claim 15, wherein:

the

biodegradable material is a polyglycolic acid, polycaprolactone, polylactic acid or polydioxanone. 15
20. A methegldoidednsagtusingotesibeu e caffoldiane e/doikeampiésingaxis guiderail

10

15

20

supports;

y-axis guiderails installed on the y-axis guiderail supports;

an x-axis guiderail support on which an x-axis guiderail is installed and
which is mounted on the y-axis guiderails and moved in an y-axis direction;

a support bracket mounted on the x-axis guiderail and moved in the
x-axis direction;

a z-axis guiderail support which is fixed and installed in the support
bracket and on which a z-axis guiderail is installed; and

a z-axis moving bracket which is mounted on the z-axis guiderail and
moved in a z-axis direction and on which the drug storage portion, the solution

storage portion and the plotter are fixed and installed.

15. A method for manufacturing a cell culture scaffold, the method
comprising:

supplying a drug that promotes a cell growth to a drug storage portion;

supplying a biopolymer solution to a solution storage portion;

supplying a water-soluble or biodegradable material for generating a
pore to the solution storage portion; and

providing the drug through the first supply tube into the first plotter nozzle,
providing the biopolymer solution and the water-soluble or biodegradable
material through the second supply tube into the second plotter nozzle, and

performing plotting by using a plotter.



supplying a drug that promotes a cell growth to a drug storage portion; supplying a biopolymer solution
to a solution storage portion; 20supplying a Water-%(gluble or biodegradable material for generating a
pore to an additive storage portion; and providing the drug through the first supply tube into the
first plotter nozzle, providing the biopolymer solution and the water-soluble or biodegradable 39
material through the second supply tube into the second plotter nozzle, providing the water-soluble or
biodegradable material through a third supply tube into a third plotter nozzle, and performing plotting

by using a plotter. 16, The method of claim 15, wherein:

the drug is a growth factor, cytokine, an antibiotic or an antimicrobial.

17. The method of claim 15, wherein:
5 the biopolymer solution is one or more selected from the group

consisting of polycaprolactone, polylactide, polyglycolide, and polydioxanone.

18. The method of claim 15, wherein:
the water-soluble material is a salt solution, sucrose, polyethylene oxide

10 (PEO) or polyvinyl alcohol (PVA).

19. The method of claim 15, wherein:
the biodegradable material is a polyglycolic acid, polycaprolactone,

polylactic acid or polydioxanone.

15
20. A method for manufacturing a cell culture scaffold, the method
comprising:
supplying a drug that promotes a cell growth to a drug storage portion;
supplying a biopolymer solution to a solution storage portion;
20 supplying a water-soluble or biodegradable material for generating a

pore to an additive storage portion; and
providing the drug through the first supply tube into the first plotter nozzle,

providing the biopolymer solution and the water-soluble or biodegradable



39

material through the second supply tube into the second plotter nozzle, providing
the water-soluble or biodegradable material through a third supply tube into a

third plotter nozzle, and performing plotting by using a plotter.





