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(57) Abstract: An apparatus and a method for crystallization and supercritical drying of a culture solution are provided. The apparatus
for crystallization and supercritical drying of a culture solution is an apparatus, which dries a culture solution comprising a first solvent
and a target material dissolved in the first solvent, so as to obtain the target material, and comprises: a high pressure vessel for accom-
modating the culture solution; a first supply part connected with the high pressure vessel so as to supply a second solvent to the high
pressure vessel, a second supply part connected with the high pressure vessel so as to supply a third solvent to the high pressure vessel;
a precooler which is arranged to be adjacent to the first supply part, and which precools the second solvent to be discharged from the
first supply part; and a preheater which is arranged to be adjacent to the high pressure vessel, and which preheats the second solvent
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and the third solvent that are supplied to the high pressure vessel. The method for crystallization and supercritical drying of a culture
solution is a method, which dries a culture solution comprising a first solvent and a target material dissolved in the first solvent, so as
to obtain the target material, and comprises the steps of: replacing the first solvent with a second solvent in the culture solution so as to
crystallize the target material; and phase-transferring the second solvent into a supercritical phase.
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+EtOH) H 2 A Ax 34 AxEo] 1443 8 Ao =25 %S u9] VEGF
T2 A (%)< YERAT

[3E 4]
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[74] 25 | 2E | 49 | €0, 0% | BOHRF | PPN oy ooy | zeig ooy | 23me)
Sample . . ratiolv/v, . .
k! ey | fbar) | Aml/min) | {mL/min) ) A ZHrnin} A {Hrnin} 2By
mil, - -
SCh2 10 1.350 280 440 | 452
767 | 786
& b
SCD3 15 0.525 150 33 208
0.02” 15 150 TS50 55 514 161%2-
SCh4 20 0.700 100 244 | 288
417 | 588
a b
SCDb EAs] 0.8%5 0 151 | 187
26,3 29..9_
a b
ED - 365 | 397
B%’i 590
a
Control - 575 =
100
[75] [3£ 5]
[76]
0 Day 14 Days
Sample
VEGFE & T (pg/ml) VEGE &%) VEGE & X(pg/ml) VEGE Z%pg)
a b a b l a b a b
sCha
719 714 2758 2806 556 692 2131 2327
a b a b a b & b
5CD3
759 T6% 2177 2029 554 677 1581 1801
000000
a b a b a b a b
SCD4
580 734 1440 1424 532 604 1319 1171
a b a b a b & b
sCD5
758 Te2 945 1048 h28 614 593 892
a b a b a b a b
FD
714 687 2457 20472 387 378 1351 1118
a a a &
Control = = - =
897 4484 799 3994
e e
[77] [3% 6]
[78]
Sample
A Z (%)
[79]
[80]

Hlii Go eister ol COH 21 gtel 71004 ) 2ol 7} o4
¥ o] ¥l Ay S0l 2ol 7} gyl Wl e, SR F f3]
FARRE ARG F FFO] F7EA mZ oM AL WAL 1 A s
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[81]

[82]
[83]

[84]
[85]

[86]
[87]

[88]

o2 o] WAl ¥t o] Aot
Z,:

we) Lepbol B %
Z7baha v A3 H,0 9 4o
WA L 7E7] el 5ol 4
Fol feshe.

F f39l Aol

PCT/KR2020/003058

o] 20.700mL/min¥ W ¢] F-x
A Zpo] YpA] gko, G=Fof A

10.350mL/mine®l] B] 3l E8]&}7] wji-o] W& f-3F 270 vfgA st T4 A%
T AxEL 78 Jo Ao T2 FAHo] A3 oA 14 Foll =
ZAA Hx T4 AZEEHTY VEGF F%0] A A Zasi).

o|ZF A Ax FA AFEL VEGF %ol A t] ¢ 3+ 10.350 mL/min<]
% f2oz ;a9

(&0 whE @A T f4 2L Qg A H] )

ZO A Ax FANA £5(10, 15, 20, 25°C)THS A A A 7MY A<
TSR, A 27 D A9E 77 WA 99 & 10 A 1390 YR AT &
78 297 1% BRNA Y L% W0 Y AT Ehlla, B8 2%
2718 2AdA Ax FAH AERE Ao upE ELISA ¥4 A3 & el
BT 2 W 294 A 34 AdxEo] 14U T8Nl =&+ &

o o] VEGF "% 74| &(%)< eI

%7

e | £E | BE | % | CO» Y | RO £ CO?"?“]?H Mg el | ZUAY T | HFme)

T | o | e | i) | Glmin | i) | Az [ g

a
3¢k 18 3640 BO 47:8 -
8.8
—— ] -a b
SCh7 15 2490 55 449 | 512
0:02” 150 10 0.356 LO/0:850 ?z'l...ﬁ%.‘i’..
SCDE 20 90 et 510 478
88;7 §3.3
& b
SCD9 25 255 45 46.1 | 498
8(!].-2.? §8:8
4 b
ED - 387 1 442
5&8 168
a
Control - 57.5 =
;00
[3% 8]
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HHEH Ao, 2ol 7E7E9] el A 25 Sl A fe gk 25ce] £
2o = Fsqitt

[96]
[97]
[98]

[99]
[100]

[101]
[102]

[103]

[e]
[SFelel whE v P f4 R ekg A B
= [e) = =] O
ZAA Az FA A 9= (100, 150, 200, 250bar) -8 HSA| A 71 A g &
A= = = = = 37
Fastlar, A 21 2 ARE 3 10 WA 129 & 14 WA 179 YERR AT
3 o = P 5 3 o)
X102 Z29A dx A A 9 ofe W H A7 A% E Yeh AL, £ 112
ot 248 2UA Ax TAH AZRE 2 Aol w2 ELISA ¥4 A1 5
A = - st =
Ve, 3 123 b Wil 2904 2 3 xEo] 1491 =89 o
== [e) O [o] o)
=24 9lE w9 VEGF 7% A &(%)S VeIt
[3% 10]
Gample | ™5 | F | W™ | €O K | BOH RF | CO/BOH | wa wA | 2948 UA 2 mg)
WA | o) | (bar) | (ol/mind | nl/min) | retiolv/e, mly | AlZHmin) A ZH i) g0
a b
SCD10 100 528 | 493
910|857 |
b
SCDIL 150 502 | 48:8
0.027 25 10 0.300 10/0.350 250 45 8’;’5 84};0 p
SCh12 200 489 | 476 | 49.8
a5.0 | 8728 | 86.3
"T“
a
S5CD13 253 48.7 | 50.9
. - Ba7 885 ]
a b
ED - 337 | 44.2
58.6 | 76.4
—
&
Control - ETE B
00
[3% 11]
0 Day 14 Days
Sample
VEGE siipginl) VEGF Z%(pg) VEGF =X (pg/ml) VEGE Z%(pg)
a b a b & b a J¢i
SCh10
735 676 3342 2898 578 582 esvent %2493
a b £1 b & b & b
SCD11
4B 840 G258 2529 584 BEZ 2592 2740
i a b tof a b c a b [+ 4 b c
3¢Dhiz
798 300 725 3383 3311 3128 661 704 595 2811 2915 2587
a b a b a B & b
SCDI3
740 803 3344 3554 629 531 2665 2795
a b a B a b a b
ED
798 803 2339 3087 402 482 1178 1851
C 1 a a a &
ontro = - =
1075 5373 505 4024
[3% 12]
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[104]
[105]
[106]
[107]

159} &= 18
LA

13 WA
A o]l A 2] CO,/EtOH ratio

YA
= AL

250bar

CO,/EtOH ratio

== O
1=

T
T .

14

YA
ar

A o 1 CO,/EtOH ratio(10/0.225, 10/0.350, 10/0.475 mL/mL) "+

A7t

A7

]

§}/\
WA 210 YERAATE 37 13

150, 200, 250bar
[CO,/EtOH ratio®l] t}
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[109]

[110]
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[112]
[113]

[114]
[115]

[116]
[117]

[118]
[119]

ZE 2] A Zbel] W& ELISA ¥4 A 35 JEl ™, % 15+= CO,/EtOH ratio ¥4~
b g o) w55 %S W el VEGF &

o
A& (%)= eI
3% 13]
comgle | E | BE | 9% | CORY | BOHAY | COMBOH | agw | FEME | W | 0
ample . ; ; ; ) s BE
A | ey | (bar) | (ml/miny | (mldmind | ratiobv/v; ml) A EHming K 2Hani) 2B -
a b
Schi4 0.225 10/0.225 435 45:2 | 47.2 -
78.6 .ﬁ;g‘vl
a b
SeD1s | 0,087 25 250 14 0.550 10/0.850 255 48 ELE | 484
0.1 8%_2
a b
SCD16 0475 10/0.475 150 517 | 49.3 1.62
8%3 8\27
a b
ED - 452 | 395 -
F86 | £87
@
Control - 57:5
100
[ 14]
0 Day 14 Days
Sample
VEGF 5 X (pg/mL) VEGFE &%pg) VEGE & X(pg/ml) VEGF £%Hpg)
a b a b a b a b
SCh14
657 581 2583 2797 803 664 2370 2925
T T Lo -
a b a b a b a b
5CD15
728 673 32479 2833 713 661 3210 2782
a b a b a b a b |
SCD16
728 706 3895 3026 580 894 2610 2978 I
————— - __
a b & b a b a b
D
43 732 2944 2515 432 413 1897 1415
—
a & a &
Control - ~ - -
867 4333 7Y 3383
——
[3% 15]

Sample

VEGF 4
FAE%)

F13 WA 159 = 18 WA 218 F%5H, VEGF 5% 3= E(OH H] & 9]
75 v AlSHA] STFeA R £ ZFol B VERA] =) o] RS T =,
ghego] 2+ 271 Aglo A Fdslr] ol H00l E3}5 = CO,9 U5 FUste] T2
pHO| 378 248X T EtOH H| & 0] S718 5 H,02] X3 57} wal A
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[120]

[121]

[122]

N e A o] Al gbko] ZhAst] wiEol vk 428 9] -, 10mL/0.225mL ratio
2o A & 2 B 1A e AR A A A S = 80 ~ 90% 9]
TES Bl

EtOH H| &o| 71,5 29 7127] yFolA 712E 2=} )
AxEo] 3= Hu Fol7F F4 ol A 10mL/0.475mL ratio =71 9| A &=
Ao Azx7] A A7EA L8l7= AL Eels 4= 9t} o] A Bt} EtOH H]| £ 9]

FolA A whil A o] &4 o] dojd = 9drt ik = 9 & CO,2 EtOH ]
1< 4bol B 27 ¥ =dl o] CO,9 EtOHS] ¥ X a}o] wjiof oo ul&
EtOH2| 5% a7} & A ¥t} H,02F EtOHE] 212 o] CO,2} EtOHE] 912 K.t}
71 Wt FAH A= Fol 7 e S EOH 5527 ashs £ o5
=5l 7F A A ® Tk CO, + EtOH + Hzo/] A H A el A EtOH7F 7HAshd @
Aol 23 4 = H,09 Fol o E7] witel 4ol ' U H,00] 7] Al g
NH o =g o)A Frh. EIOH7F CO,E.tF 7FE 7] wi-of] ufj &k} 5= of] A
Aol "ol x| H,09H2] Q1o ok WA gFoba] wo|7t Setd5
EiOHY| - =7} F7hehs o2 55 77t FAd ¥ o). wheb A EiOHS] 5

Tl 7k o] G2 Wl A AsHE A5 7H4 1] Al B0 94 o] A of 3
Al EA S B =), BOH Hlfro] F7HEE slg A4 o] 127] 9 ¢
58 AN 257 W ol % A4 10 oA £ Algbo] el )
A% 2 (04 EOH T #A9) S13) $3| 5250 A3l 5o}l w3y

YALE o] A ZE o] 71x7] W & ~E} EtOH H]|£o] Y5 ol A ¥ CO, +
EtOH + H,09] & 4ol 53*4301 T ol A- & Aok webA 10mL/0.475
mL7} H,07} A 3] X135 7] Aol @] o] B A ¥ o] gl d .o 425 1=
A& ek 4= 9l = &t CO,/EtOH ratio 4t 2.2 A ¥t} VEGFS| F3-2
VEGF9| 552} &3} 10mL/0.475mL2] CO,/EtOH ratio =710 A 718 £
A5 eI

AzxH AMZ o] -8l Aol A 9] VEGF & A &2 CO,/EtOH H| £ 9]
10/0.350 ®} 7H& = 3L S AV AT W) thA] oFXE ZHA SR RE 10/0.475
ul o] A 5 S R A5 0] 98.3%21 Aol Hkel ShubiE 79.7% 5 Hol £
Zpol & YERIITE CO,9 5%, &8, & 75 2 o] dAste] Ao 7he ] =

o T o

2E Y 2~ st r] kol & Al E o] W& M E S A 9|8t al EtOH ]
Hlgol] QaFs wtx) k=t T4 Ax 340 A8 Fg Ao Ao 7%
A go] A F Wol A 14Y Folli= 29U A E FA4 2 A2 E Kt} VEGF
FFo| A AT ol R A S A XA g2 A E(Control) BT =
Z9A AZ%E 53 AxE0] & VEGF & A &S YEgi=t], o=
Hj kol gld o] 744 18l £ 55 FH1 8 s ol e HUbE e /571
QTS TAE Ao Fehy)

Ao A3 AHE Fd =LA 712 FgolA e 4 CO/EOH v &2 ¥4
N 7S A oFst = 913= 10mL/min/0.475mL/min & & Y ERC},
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SCD, Nozzle Inner Diameter Effect
Concentration of Structure Preserved VEGF
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SCD, Nozzle Inner Diameter Effect - Stability Test
Concentration of Structure Preserved VEGF
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SCD, Flow Rate Effect
Concentration of Structure Preserved VEGF

1000

BOD

600

400 -

200 -

10.350 15.625 20.700 25.875
Flow Rate{mlL/min}

SCD, Flow Rate Effect
Total Amount of Structure Preserved VEGF

3000

2500

2000

1500

1000+

500

10350 15.525 20700 25875

Fiow Rate(mL/mim



VEGF Concentration{pgfml.)

Total VEGF (pg)

WO 2020/180106

8]

5/12

SCD, Flow Rate Effect - Stability Test
Concentration of Structure Preserved VEGF
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