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3t el 998 E a2z ODF AlgzZ, sl 7lsd d=o =& s =z, ODF
AMH Aol e HEE MAHSH| flgh ODF-vehicle, & 322 Al delel 29 =&
AEAtel @oLto|7t 25.8M 2 ti=Fofl MetshA| ot geh 2AMolAM A 25 S,

_Ol
2
0jo
il
%
o

2EE AE AX=S2 ODF, #{& = ODF-vehicle &% 0, 0.5, 1, 2, 4, 6, 24, 48 A|Zto| X[t
Fo| EoU2 MASUS. FAS X MAL BAIZH Ol4 BA Fol, AIHAIZE MAH F 4AZX
FAS |AISAD, 4~6AIZF Atolo] AlEO ALRE J|5Y o

g Eo AKX 2 #HAHT] 1009,
16~48A|Zto]|

F*=Z TBARS assays
=g M5k, CUPRAC, FRAP
assayE O|&3l0{ ODF MA=Z MF st 7|sd MHEo| 2l & &z 7[sMd2 ol gnixyo=z

SIMMZIE7HE HIotstA2(EH4~9

~

O ODF AgAl=mo| FH|

AMAIES Y o AFEE ODFR Hix=Fe Zg, J2ln AE uign ERZAR2 cisn 23,
7lsd MEQ CoQilont H|EIRZIA, EDIE FEEE2 7|4 Mo wzt =HEMES 272 7|s4d
AEol o Fxlol HFS. 0ol= T-bev.IncAtel 99.8% CoQ102 ODF 1&oll zEHESl A
~100 mgoOl, DSMAIS] &2 H|EtTIA0l= ODF 1&Z 10mg(Palmitate, Retinayl AcetateZM4 3,250
Uoll alile), EOIEFZEE2 25mg, 2l0|ZH2E2M= 14 mgo|&0| &REO US. AIHAIRS dEE
AEE FEE ASSIRL, AME MES ZF O|SHAR S35 HAIE Soeh oME MELS
ole ALZSI S

<OE8> Aol AtEE ODFAIE Z (2, tHxEd W &(F), == ODF-vehicle(?)

=TT

oty g
W= e
= anas l  —— e =] |

A 2.5 cm
i 0.5 cm
7 : 500 mg(HE=E)

37| : 1.5 x 2.7 cm
A2 0 10~12%

A7] : 2.0 x 3.3 cm
X+=2 1 10~12%

210mmx297mm [ (8 AFX| (80g/m?) £ FZE X|(80g/m?)



(125% < 10%)

<E1> AMAIHO ALZE ODFb th=Ze djgtx®
sy A= HEZY) HZA ux| sl ElotieBoteh :  ODF-vehicle
201x;2! e FErpr
CoQ10 FAURY Q10 T-bev, Inc. o= GEHIEN =) o 100.00 100.00
EZ[ErTIA OFAE FEverE
BBt = N AD|A Hl4ubel T 58S
[EFRIA o= 325 SSHH DsM A2 | @dedazy | 0 1000 10.00
B N EVEEEES SISEAE
EOEFEE E?D\Efﬂ aen Bulksupplements Store 0= H 225 ! (55%‘? 25.00 25.00
ER e, EL HAYASHIBARA CO.LTD U SALITLMIE ODF BHEY 65.00 65.00
- EERRERET _
ECR | 2|4 B(Glycerin) . %k—gﬁg S . 23 =70 =2 700 700
TWEENSD | SSREMOIES0 | comporaTioN | ¥E | LOIAAEASAL| S8l Skl =8
©ITHE 0-120v) 22 S HMNZMDAL | BElE F7H0 8 2.00 2.00
EE2AE EREEEERL ZHY Iz
A-‘ [E = | =
gars @R gazn A4y - o 37 i 109
LA EZ
mAsa PN ZHUCHENG DONGXIAD - - : Ay
CE (Maltodextrin) | BIOTECHOLOGY CO, LTD | © dyages F2A 20000
222 2H(mg) | 219.00 870.00 84.00

210mmXx297mm [ (2 AFX|(80g/m?) =& FZ X[(80g9/m?)



ss spectrometer system2Z ZHX5I%S. Internal standard= Retinyl acetate2l SulfamethazineZ}
E HMolst ® 20ZolM 1,8000 xgE 7EZF g2z &

“-l.l.l_
o2
=2

&= Tetrahydrofuran (THF

AS F5to] ALZSIRE.

H|EFZIAS] & 045+ Retinyl acetate, Retinyl palmitate, Retinol £ 8 E|=(Retinol)& M35l 209,
CoQ102 &=l8 CoQ10, FHIF=10(Ubiguinol-10)2F Atsls CoQ109! FHIF+=10 (Ubiquinone-10)S

EHSIRS. LCe MY =H2 oitkex;o>et 23,
2> LC AY=HRet
Instrument ULTIMATE 3000 RSLC
Column Acquity UPLC BEH C18, 1.7um, 2.1 x 100 mm)
Injection volume 5 uL
Column temp. 50 °C
* Mobile Phase A : 10mM Ammonium formate in 50%
i ACN + 0.1% Formic acid
Mobile Phase , . .
e Mobile Phase B : 2mM Ammonium formate in
ACN/IPA/H20 10:88:2 + 0.02% Formic acid
No Time [mFI'?r:in] %B
1 0.000
2 0.000 10400 5.0
3 2.000 0.400 5.0
Gradient 4  7.000 10.400 100.0
5 11.000 0.400 100.0
6 11.500 10400 5.0
7 14.000 0.400 50
8 New Row i :h"
9 14.000 Stop Run
Flow 0.4 mL/min
EE JlsM MEo MAo|2E TWIl= TBARAS assayZ AMslAEZ| A9 X|E F stLiQl €F MDA
we 5dsid, F2lol22 £ (Cut+ —» Cu+, CUPRA assay) == HO|29| &Y (Fet++ —

Fet++, FRAP assay)& 5H5I0i ditetss HIHEIA S,

M
A

Ao

O HIEZIA, 2lo|ZE, CoQ10 & MFN EF sk

Jlsd dE2 4FH™ €3 2El=, 2to|ZH, RH|F=-10, RE|F=-102 SHSIUAS. M7 €T
, 8% 2lo|RHEE " E0lE FEE9 HIF FEFES,

PElsS ®a blERlAYl 43 %
2

gul7IS-10, = FH|7=-102

AA
oz L2 Ho=z pEE(I9C

=
210mmXx297mm [ (2 AFX|(80g/m?) =& FZ X[(80g9/m?)
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Cet D). ol= kgl #S MFIst CoQ100| Meolof dl|sto AMztEl HeElz E=X{st, ol w2}
CoQ109| &tztge Mold dHlal] AN O 2 Z22 SItEe AR MEHT| W2 (T’99 E).
A B C D E 5
40, —— 90, —— 500 60, —— s
- _— — L ‘: 1
= — = £ g
E 30 E - 400 E: 5 18 [
g 4 D 60 £ £ 40 2
5 = g 300 = o 10
‘E | g E 200 § 3
g g 30 3 £ 20 g .
] Ly S 100 2 ¥,
=
0 0 0 0 0
Older Young Older Young Older Young Older Young Older Young
<a&9> =¢l(Older)zt éio._l(Young)—l 7led HAE MFd EF @El=(A), 2lo|=H(B), FHIFE
-10(C), ®EIF=-10(D)2 &= % CoQ102| &tzh&(%0xidation) *~<0.05
O H|EIDIA, EOlE FEE, CoQ10 2 MF9 gol ¥ Ex8 "It
A =
A Older @ OOF _E 10 - Young —
T O Capeula g 3 Capsule
1 # & Confrol
- g ] = B
= &
= e
2 o0t - £
E =
s £
2 5 g
= =
= o
= . i . . i . . . 5_
0121 2 4 6 24 48 0121 2 4 6 24 48
Time (h) Time (h)
B L2}
& 60 Older @ OOF = B0 Young ® COF
z o Capaule A o Capaule
E A conirol % a0 -
T 2
g- =]
£ g Eﬂ'
= =
= —
£ -
= g
- 5
0121 2 4 6 24 48 0121 2 4 6 24 48
Time (h) Time {h)
<3dE10> H|EIRIAR} EOIE F&ESE, CoQ102 ODF, #{&(Tablet) == ODF vehicle MM Z %5t

0 30&,

=~ o
g9 7

1, 2,4, 6,24,48 A7t

H|F=-10(C), ®#HIF=-10(D) &

o|F29| =2l(Older)zt M2l(Young)2l
T« #P<0.05

2% #El=(A), 2ol ZH(B),
210mmXx297mm [ (2 AFX|(80g/m?) =& FZ X[(80g9/m?)
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<JE10AIE>

c Older Young @ ODF
G000 @ COOF G600 - ¢y Capauka
o Capsuls
4 Contrel
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=200
D121 2 4 6 24 43 D121 2 4 6 24 43
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D
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¥ T 201
g S
5 3
= E 201
g -40 £ 40
0121 2 4 6 24 48 s 0121 2 4 6 24 48
Time (h) Time (h)
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(125% 5 14%)
¥z R67s-100
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oA AN

2A|Zt2holl M # & CoQi00| EJof == Zdo|, MF 2442t =ol= EF 7|7 =-100] ZiolA
tAt=lo] VIDL YEfz si&E mf I otoll A= FHIF=-100] SHE H2z 2oid.
ol Z1E S5tod 7|& HMAeQ =2t ODFE 7|sd 422 dFste Aol o a&X02ts =

O ODF dF 2o &itsl 55 HIt

TBARAS assay® = Troloxel Zt(B)

o
2|1 FRAP assay2 S5dE €3 Fe++°| i':(C)E Jled 4z dHo|EES HtHE
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A s Older 2.0- Young
2.0
1 = 1.5
- 1.5 1 fE"" 1-5 E-
2 E 5
< 1.0 g 1.0 910 . :
=
- ® ODF
0.5 0.51 O Capsule 0.5 @ ODF
A Control O Capsule
0 0 0
Older Young 0121 2 4 6 24 48 0121 2 4 6 24 48
Time (h] Time {h]
B HO.ZO ) Older 0.20 - *YOLII'Ig
0.20 < = o
= S 0.15 £ 0.15 | :
Soas{ £ 2
3 Z0.10 | 2040
€ 0.10 o X
x 2 ODF °
5 F 0.05 1 ; Capsule 0.05 1 @ ODF
,g s A Control O Capsule
0 e & F v & 2 de ¢
Older Young 012 1 2 4 6 24 48 0 12 1 2 4 6 24 48
Time (h) Time (h)
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3 RIE == S S Wl s e e,
= * 8 1.5 2 T
£ = S 2
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t :';u ODF o 17
o 1 . o i ODF
& w 0.5 O Capsule ; ———
A Control
VT d 5 4 & Yo mEn A § 2448
0
, " Older Young 012 1 2 4 6 24 48 _
Time (h) Time (h)

<dE1> 7|sd M2 38T MAYE MFo wE AZFE EF MDA, Trolox % F++ S& */<0.05

Ml

Lolm Mole| M&FM EZE MDA, Trolox & FH+sEZ&E =4

211> C zt= aei=e}
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(125% = 16%)
2) 3D=ZE ODF M z=ZHd[e| JHg

(1) 1Xp7H e

ODFE FEJl Qs xZo%e o0l o #xs UE x2tel. 0|2 3DEEE =z THsl| foiMs oix
EET (22 =5)2 HMAH0F &, ODFIt 7hse xoe| MTolM 7|Z 3DZRE{7} AIBHH R 7|2
CE2 A 23 ofyjol MRS BEE MR =52 MESIIZ Y. Alg AIRE V|8 =3

0.84mm 0.84mm § 0.84mm

t2 2 Bmm 715 3.0mm 7H2 10.0mm

& 0.5mm B 0.5mm £ 1. 2mm

EEFo AAE2 3 mmE A|lg8x=H2 BT 35,000 cpsel cta =38, 2% 34.5C, 25& o, &=
XY Res 0.050 mm 3840 x 2340(4K), Z Axis Res 0.01~0.15 mm, &84 Material 405 nm UV
Resin SLA £30|0{, A|Z2|0|M o|o|X|e} MM = ctS2 &5,

210mmx297mm [ (8 AFX| (80g/m?) £ FZE X|(80g/m?)
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42 olo|x] & At

35 3DERIE AEEY

4> 72 E

1(mm)z2 42

i

Cl22 ODF2t FAISH & Hs EFsH EI|2 & Jt2 40 x ME 17 x =
dAstd =& Zots csn 23,
<35> ODFFAdE] 3DZRIE AlFE™ 42 o|o|X| 21

Scale X
Scale Y
-
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(125% = 22%)

SET
10.35Mpa)
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o

ISE20

OO

AF
AIR FILTER PRESSURE SENSOR
AFM [SUPPLY]
MIST SEPERATOR(0. 34in)
AFD
MICRO MIST SEPERATOR{0.01m)
CONTROL

1. ITVOOSO (0-10V)
2. ITVO030 (0-10V)
3. VX VALVE (24V ON-OFF)

<
ARMIOF1-08
REGULATOR
[FOR EJECTOR]

e
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b ]
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ZK2GOTKEK
VACUUM EJECTOR
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PRESSURE SENSOR
[VACCUM]
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7 2
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BlAEo AFEE =2 <EO>et 3. AlMZEo AL2E HIEIZIA, CoQ10, EOIE FE= 7t
dAMFZol Jt& Blol ODFZ Mz mf 7|54 |=o| 20| /I =28 A2Z oad=E+£ CoQl0
HBE MYt HAESIUZ. fukstH Jlsd ©ERo 0| =245 ODF bodyE FHMst:s
A2 Hox|2EE2 HFEE ZHsSH| o9 CoQl0 =EolAM nf2tolg MH J|&ES MAFA =H
CIE HEE HMEY M o230l HE Aoz HC=EHAY| maE. 2 JAFT2 <H>9| Higtez
EHE 165,719 cpse 72 =HE H=Este HHSE 10g¥ FItstod 77HX] HEeol ZAUE
M2t S, =W YE 2= 24~25CTE &2E S92

ODF 104 7| &
Hedg HEHE

Z7t (mg)|EZFEI(%)
CoQ10 7|54 90mg~100mg 100.00 31.77
HPMC ANG 60.00 19.06
HPMC AN15 60.00 19.06
=HEl Ze80] 15.00 476
B-AtO| 2 2HAEE] 7tz 50.00 15.88
or271d 78| 5.00 1.59
=2l M E A 12.00 3.81
DzgdzelE 2%0| 2 (M EST) 5.50 1.75
£S5 Az | 5.00 1.59
E|42H|0|E80 AHZEH twing0 1.00 0.32
EC|22H|0|E20 AHEGH twin20 1.00 0.32
=dAEEA 40/ 0.30 0.10

HH = 300.00
1EE2 g(mg) 314.80 | 100.00

Z HH 2 2 H(mg) 614.80
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3 G90
4 M82
2 5 G28 X0 YO XYE SEX|M
3 6 G28 Z0 75 XXM
4 7 G1 Z38 F3000 H1, H2 '"G1 Z", (Hi+ Hy), " F3000" ZZ£ 0o|l= (5 FH|)
5 8 G1 F9000 X100 Px "G1 F9000 X", Py XE o|& (&Y FH|)
9 G92 EO
6 |0 |GTF300E4S orszrze 24| (OIS 248
11 G92 EO
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13 G1 Y115 Py, W "G1 Y", (Py+ W/2) Y& £ QX2 ol
14 GO F4800 Z28.5 Tw, H2 "GO F4800 Z", (T, + H>) 7% ol (E¥HE 54 2Ix])
9 15 G1 F3000 EO.0 ojrE2rzH| (0| 212)
16 G1 F900 EO0.00017 V, E1 "G1 F", (V = 60), " E", E;
10 17 G1 Y85 E0.032 Py, W, E2 "G1Y", (P,— W/2), "E", E» | Y& &3 Zo| 2tE EE0|=
11 18 G1 F3000 E-1.968 E2, ER "G1 F3000 E", (E>— Eg) AAEZRHZFE (0| g2)
Z% ols, EE2EF 7+10 22 92 o]
12 20 GO F4800 z38 H1, H2 "GO F4800 Z", (Hi+ Ha) =
13 21 G28 YO Y& EXX|M
22 G91 G1 E-3 F300
14 23 M84 = 282 & 52 (0l gl2)
24 G90
EES
Hxe
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HE16> Al2IX| ZE{gtAlo] XHIES 3DZEIE 2 &8 nl2jo|g
=M | ey =el
1 v St AO| 22 &3 A|ZE (cyc/sec)
f = MH| 75 A|HoM EE F EH|7F HX|SH AlA
5 y i o e okl 27 (g)
9 = {&xd £ T EHE T FAH(g) - & IEX|(g)} / &Y i

71 ™ u2folels €8 FM 05T, £ EE Z0| 30 mm, EE £ 0| £E 0.5 mm/s, EH &
=ote 7 0.07 ml/s, &8 ™ 35 54| 0.02 mL, £ = & HH 23 -0.01 mL, 28 ™ 3=

/&8 = T M Fuol et R 0.01 mL/s &l

HAEoO ARSE Al AXeE <E17>2F 230, 0|F
EUE ZTWUD J|FEoE2 =3 HAE A S|
Algsll 2+ &2 mj2foleof st m@E &8 £E5

L

Algdstod =2t 1980 Hjo|E{2 =&t &2

ez mi2lo|eE HME Al HI2AE Z31pl JHE

| &
(#18). HlolH& Multiple Regression Analysis&
IR 2. EI2E 1 cycle & & 18 EAO| &3, 11H

<E17> NHEZEE 3DZ2E HAEO AM2E =M()zt =UDe| A (ofzl)
X

2 | H=(cps) zo 5% e
A 1,000 T8N Jlsd HUE ZFRERXZ ALE 28.39%
B 5,500 T8N Jlsd HUE ZFRERXZ ALE 28.39%
C 4,500 X284 7lsd dE H|ERIA ALE 43.63%
D 5,500 7lsd Y22 H|EIZIAB,C,D.E AtS 45.57%
E 5,500 X84 7|54 @E CoQl0 ALE 66.76%

A= gt 1 &t 2%} 3%t 4X} 5xf 6t 7AE 8A} 9& | 10X | 11Xt
Xiyt 30 30 30 30 30 30 30 30 30 30 30
Xyye 15 15 15 15 15 15 15 15 15 15 15
Koyt 0.5 0.5 0.5 0.5 0.5 0.25 0.25 0.3 0.4 0.5 0.5
Xyyz 12 12 12 12 12 12 10 10 10 10 10
Xzt 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Xazo 0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.65 0.7 0.75 0.8
Xyzt 15 15 15 15 15 15 15 15 15 15 15
Xizo 15 15 15 15 15 15 15 15 15 15 15
Xgst 0.004 | 0.005 | 0.006 | 0.006 | 0.007 | 0.008 | 0.004 | 0.005| 0.008 | 0.011 | 0.012
Xgs2 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 | 0.005 0.1
Kbst 0.025 | 0.025| 0.025| 0.025| 0.025| 0.025| 0.028 | 0.027 | 0.028 | 0.028 | 0.028
Kbs2 -0.02 | -0.02 | -0.02| -0.02| -0.02| -0.02 | -0.023 | -0.021 | -0.022 | —0.022 | -0.022
Xist 20 20 20 20 20 20 20 20 20 25 20
Xis2 15 15 15 15 15 15 15 15 15 15 15
Xis3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Xist 23 23 23 23 23 23 23 23 23 23 23

44t 1A} 22Xt 3%t VPN 5Xt 6Xt 7Xt 8%} 9xt | 10&F | 11X}
\f 551 508 511 509 515 529 871 758 611 526 520
\A 0.111 | 0.111 | 0.167 | 0.222 | 0.278 | 0.278 | 0.333 | 0.333 | 0.389 | 0.444 | 0.444
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o = I =2 o| O 1=} = 1 =2 CX35
<OE41>2 1 cycle & &2 AlZHY;)t E& ©d FA(Y )0l d&S 71xl= m2o|HE =& Al
S oHo O SIAE CEXSE A o =
Cloleel Weot glg 49 &8 T&Y + ULE2 vV, Yo
S — = o
Mtz HMelskd 2.
= = i ol = o] O = i =| ini¥nl =
<O841> 28 AZHY1F Jef=)znt 28 ol FA(Y, 2% Jei=)of oish azt2AE 7zl ™
— = L=
ot2to|eof| et Mate
Xvyloll cHet Mate
1000 s
900 = 045 '
800 = 04 e
- 035 P s
700 " N
600 03 = \
= 1 Y, 025 oy
Y; 500 . ¥f Lo U
' " 5y
200 = O SX| vi Q15 - 7%”;
300 — kb (v 01 ¢ g5
200 005
100 0
o 0 01 02 03 04 [ 06
0 0.1 0.2 0.3 0.4 0.5 0.6 X,,,, Bl y = -38.495¢° + 36.637x2 - 10.843x + 13279
val k= y = 81333x° - 94800x? + 34797x - 3345
Xvy2o| Cish Mete
1000 o
L [} (X5 .
80 . o Ty
o i 03 - \\\\\;
600 . B e S-S - B
— e 1
Y, 500 ] % o ¥ Vgnzs \‘,\\ ' LR
o e 0 Pl -
300 — TR ) ot : e
200 o1 M
100 0.5
0 bl
95 10 105 1 115 1 125 3 1 105 4 us u s
Xor B4 y=-0097+ 13591
a2 4 y=-68.35x+ 13407
= L=
X0l CHSF Mt
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70 I 035 3
600 P " 03 o
Y, st LN IS g LN o ¥f ¥,05 !/«5/’ Vg
400 = 0K ¢ OCI-: /1/‘ BN ES
300 — Tk ) i 7 TR (1)
200 A
005
100 1
0 0 01 02 03 04 05 06 07 08 09
0 01 02 03 04 05 06 07 03 09
Xgy B4y =-0.33416% + 03135 + 0.5896x - 0.1298
Xgz2 B4y =-21677% + 33800¢ - 16349 + 3005.7
= L=
qu10“ I:H OI_I- &! IO:II-—I—
1000 05
900 [] 045 T
800 . . /
700 035 & &
60 \\\\ . 03 o
Y, 500 LA N e Lt oy ¥, 025 _ T v
400 e - = 5 o3y
30 g [ —CpSHAl
—CFEHAl (v F&H4 (vg)
200 (¥f) 01 : !
10 “'“Z
. 0 0002 0004 0006 0008 001 0012 0014
0 0002 0.004 0.006 0.008 001 0012 0014 ¥ T .
g5l
X B4y = 364090 + TE+07 - 583050 + 2099.4
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Xos20ll et MBtE
1000 06
w0 . L wl »
800 B = \\, /
700 . = \\ @ &\
w / \m [N
Y; s 0 o X, ° \\b A A
[ 2 004 006 00 S ot W YENy
00 " oEK v A\ / gy
0 o 02 \\\ / [5-2101
o NS /
. 04 \\\ .//
0 w S
0 0.02 0.04 0.06 0.8 01 012 quz B4 y=a8020- 4559504663
X2 E4 y = 1560100 + 16318x + 48.31
Xos:Oll CHEH Mete
1000 0s
900 = 045 "
800 0 i
e e
700 et T 03 g
600 el T u; : o i .
Yf i E/ " oY ‘{g 025 y . s oy
400 = 5K v b
300 — o ol 015 ; — ZH (vg)
200 - 01
0.05
100 i
0 00245 0025 0.0255 0.0%6 00265 0027 00275 0028 00285
0.0245 0.025 0.0255 0.026 0.0265 0.027 0.0275 0.028 0.0285 Xm B4y = 833330 + 64.517x - 14805
Xpsx Bl y = -8E+07%? + 4E+06x - 57517
Xos20ll CHEH Mete
1000 05
900 _n
™ o 0 T g T 04
\\ i 70 w \\\_\
e s \ 500 TR 1 03
Y, I 500 . ¥ Y, T~ i + %
400 5 oAy ' ’ R
= ] 21
igg R i w — N g
100 9
0 00235 0023 0025 002 005 002 00205 002 00195
-0.0235 -0.023 -0.0225 -0.022 -0.0215 0021 £0.0205 -0.02 -0.0195 X
bs2 B y= 26407 + 1E+06T +29658¢ + 20263
Ko B4 y=-2E+1103 - 1641042 - 2E408x - 26406 =Ty
X1l CHEh MEtE
1000 05
w0 . 0ss g
800 o4 ] /
]
00 (£ &
&0 8 o a
T )
Y, 500 [} —a - ¥, o ‘/ v
&) = oy N . e
300 —ogdm "
%0 01 H
100 005
[
0 4 5 0 15 0 ] 3
! : G # % ¥ X1 &4 y=00394-05416
L B4 y=-14.578x+ 837.44
F19>2t <F20>0f w2t A7t 00|AHLE 0.12Ch 22 m2tole = 2F Y Yol CHalf PF&kadof &AL,
=S & 5 AUS. d2/ ol A Ho|HE HIES=ZE AZX] ZHE WAo] JIMEl AHIEES
DEZZIESl 1 cycle & & AlZHY)t 2& o FAH(Y ol tigt 2 5 E=ESIUZ
<H¥19> AZFIEZ 3DZ2E &4 u2fo|H Yol tfsf +& Hiole &4 At
A= EE X t SAHE P-at Stel 95% 22| 95%
Y AH 5615.528 5180.793 1.084 0.392 -16675.627 27906.683
Xyt 0 0 -1 0 0 0
Xiy2 0 0 -1 0 0 0
va1 -156.800 109.375 -1.434 0 -627.402 313.802
Xuy2 -212.013 198.138 -1.070 0.397 -1064.532 640.505
Xzt 0 0 -1 0 0 0
210mmx297mm [ (24 4tX| (80g/m?) E+& ZZX|(80g/m?)
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Xdz2 217.333 464.754 0.468 0 -1782.342 2217.009
Xurt 0 0 -1 0 0 0
X2 0 0 -1 0 0 0
Xgs1 ~25666.667 32224.904 -0.796 0| -164319.238 112985.905
Xgs2 92.632 287.829 0.322 0.778 -1145.796 1331.059
Xos1 ~220733.333 177324.837 -1.245 0.339 | -983700.527 542233.860
Xps2 -155546.667 96088.591 -1.619 0.247 | -568982.503 257889.170
Xis1 -0.545 16.699 -0.033 0.977 ~72.393 71.303
Yo 0 0 -1 0 0 0
Yo 0 0 -1 0 0 0
Xisi 0 0 -1 0 0 0
Y; = 8615528 + —156.8*X,,, + —212.013%X,,, + 217.333*X4,, + —256666.667*X,,

+ 92.632%X,er +

220733335 Xy

155546.667* X5 +

0.545% X

F20> AMEX ZE{UAlol XNHIEZS 3DZEESl £ u2io|H Yol chsl & olole &4 Znt
Al EE X t SH P-gt 5t2| 95% Akl 95%
Y Mo -5.457 6.002 -0.909 0.459 -31.282 20.368
Xyt 0 0 -1 0 0 0
Xiy2 0 0 -1 0 0 0
8.960
Koyt E_op 0.127 0.707 0 -0.456 0.635
Xuy2 0.209 0.230 0.912 0.458 -0.778 1.197
Xaz1 0 0 -1 0 0 0
Xazo 1.399 0.538 2.598 0 -0.918 3.715
Xuzt 0 0 -1 0 0 0
Xuzz 0 0 -1 0 0 0
Xast -36.333 37.333 -0.973 0 -196.966 124.299
Xqs2 -0.354 0.333 -1.061 0.400 -1.788 1.081
Xbs 134.133 205.435 0.653 0.581 -749.783 1,018.049
Kps2 48.027 111.321 0.431 0.708 -430.949 527.002
Xist 1.667E-02 1.935E-02 0.862 0.480 -0.067 9.991E-02
Xis2 0 0 -1 0 0 0
Xis3 0 0 -1 0 0 0
Xist 0 0 -1 0 0 0
Yo= —5.457 + 8.96()E‘*03*Xw, - 0.209*%X, 4+ 1.399% X 4,0 1 36.333% X g1

+

0.354%X g + 134.133*Xpyy + 48.027*
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(125% = 50%)
(4) =B ODF HM=FH[2t 4 X otMd AlH

O 2E3EE DZAUEHOA A-HHEE2 A2H M

2lEl= X&, Y&, 25, 22|11 6712 AlZX|IE HMo{g S(Syringe) 522 TAIGIYES.
i 100w &E 3,000RPM =% =™ AC Servo Motorg ARE35H]

XYEHolM £ dnt 75 He2lE st Mog = U s, XF 2= 170, Y& ZHs
2=z -_r“éﬁFO# &1t X-f?‘; Elfﬁﬁl stEof| ot ExE WXE = UA SUF. o7|M 271el YH
=2 EFJ} ZRIIEZ 562 STEP

Motorg ALES3SIS. Z—fi‘; HE+= 40,000 pulse, S& ZE+ 25,000 pulse®. =5t 3 =& 4

25
z ™ML Jsst Z2E EZlole MFR O Mo EAS AF%ﬁP?‘i% Revolute Movement% Linear
MovementZ t =l Of0|E{ & MX|5IF 2.
< 42>

E2 <a8l43>1F Zo| Front Line, Back Line ZtEZ EFSI0], 2EIEE S HEZ Hix|&
AHHEEE LEZ2 TAHSIYS. 1 cycle & EHE = 28 e L5t 23 73 MovementZt
Z 45522 1 cycle & &9 AI?JOI =01 5.

£ ¢4 olo[x|

Front
Line
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ABIX| = &-HEBEE TZ Vol 2R SUsH 6712 Mx[5IHS. ANEIEE IDEZZEMAM ALEE
AlBIX|= 25 mLZ A2 11 mLe. HH| x 20| x =07} 2+ZH 30 mm x 30 mm * 0.8 TO|XZ,
ZFHETG 0.095 mMLE 1 cycle & 18014 8 cycles & = U2, HrCl oMol a8EFel ES
AldE 2l AlZIX| 8% 717 22310, 100mL Rl AEX 2 A SIS,

2, 3% oM ALESH HIE S7H2 Ci HARMS. 1 cycle & Chs AE7IIX| 3DZRIE = A AEiZ
Time Loss7t 23t m2lM HE 37+ F7I5104 1 cycleo| ¥ chS MEZIX| FIIE HEo|M EEE
UZE ClXlsils. F7HE HEM TE0| olsg = UEE XF ols Has FIt 74 i1, HE
=S £ IR FESH0], IF HESl 1 cycle & ChS ME7IXIS AlZE SoF 2F HEo0|M £30]
tsot=s MASIUS. £S5 = WFel Aol A=Dt =M Fluid Leakage(dE44)E XS] 2l
TE 7| Axlo| 471 AZR S FESIUS

<O 44> =M Fluid Leakage OilA|

E|
I:l
27} @ MBX 8

@ =5 7] *xEH A

CNC & =
sese 9SS HoU 4 98 JASe allol REAM HZIE AHE HHs 0 =
—
4

=
2. HHEES SDEEEioﬂ_'.:_ o Hge

<ad=46>2 Ezfal

p
ﬂIIO

X&, YHo| ol2Z X
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O &§-42UEEE 3DZRE 2 Haiojs| 43

Z.HHGEZE 3DZZIE9l 2E| X O0{& Pulse Signal€ 0|&3t0f PWM EHAlE2 AL
otz <ZE21>1}
CHall Ak

u2tolE =

TE{Q

Pulse Ztoll
24X = H MASF D, =2
X

2Ee 7= weks HEsto

o
20| Optimizationsl%&. 7& #elol s 2o
SEixIE MTste o2 SRS, WY =27
2 %t 52 Y HE HBREO| UE SEE =
2 TS Pulse B0l ABHES THNUS

<¥E21> A-HHEZE 3DZEIE ZE 7|2 mizlo|g
o= Y& X& 7% Sy=
HAzde|H 0:Low Active 0:Low Active 1:High Active 0:Low Active
HAzEsnCc 1: PLS/DIR 1: PLS/DIR 1: PLS/DIR 1: PLS/DIR
MEE &EHEZE 0: None 0: None 0: None 0: None
Hio|ojA &HE 1 pls/s 1 pls/s 1 pls/s 1 pls/s
=T A SHx| 2000000 pls/s 2000000 pls/s 2000000 pls/s 2000000 pls/s
7H5 AZEA 500 ms 500 ms 500 ms 500 ms
5 AlZHA 500 ms 500 ms 500 ms 500 ms
7H5 AZE 2 1000 ms 1000 ms 1000 ms 1000 ms
= AIZE 2 1000 ms 1000 ms 1000 ms 1000 ms
|2 | 7t AlZE 3 1500 ms 1500 ms 1500 ms 1500 ms
mtaf = A7 3 1500 ms 1500 ms 1500 ms 1500 ms
It AZE 4 2000 ms 2000 ms 2000 ms 2000 ms
O|E{ = A7 4 2000 ms 2000 ms 2000 ms 2000 ms
S/W Atst 60000000 pls 27000000 pls 160000 pls 257500 pls
S/W stst 0 pls 0 pls 0 pls 0 pls
gial 4 2 2f 0 pls 0 pls 0 pls 0 pls
e o 0: ZEeta 0: AEetE 0: AEetE 0: AEetE
AxEH AT T=A 0: EA|ZE 0: EAIZE 0: EAIZH 0: EFAIZH
Alstst 2l0|E ALS 0: ALEotgt 0: AtEotgt 0: AtEotgt 0: AREotgt
Y =74 2: ZAL 2™ 2: ZAL 2™ 2: ZAL 2F 2: ZAL AX
HE =7akst 1. ojubsk 1. ojubsk 1. ojubsk 1. ojufsk
A of=z2|A 0 pls 0 pls 0 pls 0 pls
2 =7
e 500000 pls/s 300000 pls/s 20000 pls/s 12500 pls/s
2Ux =23
21 'ﬂi - 100000 pls/s 100000 pls/s 4000 pls/s 2500 pls/s
al AN HHE 0 pls/s 0 pls/s 0 pls/s 0 pls/s
o] &
_JI\_% ;J}:‘?\_Aﬁ?l 1000 ms 1000 ms 1000 ms 1000 ms
m2} X =23
0| g 7;;_,2'\_)\@ 1000 ms 1000 ms 1000 ms 1000 ms
DWELL A|ZF 0 ms 0 ms 0 ms 0 ms
JOG I&&5E 500000 pls/s 500000 pls/s 20000 pls/s 12500 pls/s
JOG M&E£5E 100000 pls/s 100000 pls/s 4000 pls/s 2500 pls/s
JOG 7t5A|ZH 1000 ms 1000 ms 1000 ms 1000 ms
JOG Z5A|ZH 1000 ms 1000 ms 1000 ms 1000 ms
lal&E 1000 pls/s 1000 pls/s 4000 pls/s 2500 pls/s
- ol=aH =chgt 2147483647 pls 2147483647 pls 2147483647 pls 2147483647 pls
S Al =gt 0 pls 0 pls —-2147483648 pls -2147483648 pls
a2 =5 2H{2}0|= 0: %o 0: %X 0: %X 0: %X|H
— 0: CW/CCW( 0: CW/CCW 0. CW/CCW 0: CW/CCW
R | ead eeds R (15 1709) (15 1705) (15 1715)
ola] | dshils 0: AMH 0: AFH 0: ABH 0: ABH
e 0 ABH 0 ABH 0: ARHE 0: AH
ER IENC IS 0 AEE 0 ABE 0: ABE 0: ABE
As | amas 0: ABH 0 ABE 0 AHE 0 ABH
mat | elmxM 0: AFEH 0: AFH 0: AFH 0: A
alg HAZI2EZE0 A S 0: AZH 0: ARIH 0: AFIH 0: AXH

210mmx297mm [ (84 AFX| (80g/m?)
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ElAEo AEE Ald &M= <E

u2fol&

= M

(125% ¥ 56%)

Al HIAE A2t J4E

-‘_ll' T =T = TS
ZEdEl ZME J|FEoE2 £ HAE ZIE AM2|JH2(FE23). do|Ef= Multiple Regression AnalysisE
Atgs Zt £ mietolgo] st REE S-S TESINS. HIAE 1 cycle & & 18 EAO| &3, 11H
Algstod =3 19804 HlOIHZ2 =&5F Al
<E24> X -HHEGEE 3DZEE £H HAE £ HolH
A= gt 1 &t 2%} 3%t 4X} 5xt 6t 7AE 8} 9% | 10&F | 11Xt
Xiyt 30 30 30 30 30 30 30 30 30 30 30
Xiy2 75 75 75 75 75 75 75 75 75 75 75
Koyt 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Xuyz 7 7 7 7 7 7 7 7 7 7 7
Xdz1 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Kdz2 0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.65 0.7 0.75 0.8
Xyz1 10 10 10 10 10 10 10 10 10 10 10
Xvzz 10 10 10 10 10 10 10 10 10 10 10
Xast 0.004 | 0.005 | 0.006 | 0.006 | 0.007 | 0.008 | 0.009 | 0.009 0.01 | 0.011 | 0.012
Xgs2 0.056 | 0.059 | 0.061 | 0.065| 0.069 | 0.072 | 0.075| 0.078 | 0.084 | 0.086 | 0.093
Kbst 1.12 1.18 1.23 1.3 1.39 1.45 1.51 1.57 1.69 1.73 1.86
Kbs2 -112| -118| -1.23 -1.3| -139| -145| -151 | -157| -169| -1.73| -1.86
Kist 25 25 25 35 35 35 35 37 37 37 40
Xis2 20 20 20 30 30 30 30 32 32 32 35
Xis3 0.3 0.3 0.3 15 15 15 20 20 20 20 20
Xist 23 23 23 23 23 23 23 23 23 23 23
44t 1A} 22Xt 3%t VPN 5Xt 6Xt 7Xt 8%} 9xt | 10X} | 11X}
Y 275 280 273 367 364 363 366 371 374 373 380
\ 0.111 | 0.111| 0.166 | 0.222 | 0.277 | 0.277 | 0.333 | 0.388 | 0.388 | 0.444 | 0.444
<OE50>2 1 cycle & &£ AlZHYq )zt €& o FA(Y )l &g 77Xz m2in|eE =&c A,
HlolE{el Bistr} glg AR &8 T&E = 222 v, Yol thst ololgf #sty} gle 2 mizio|e e
HYEE HMelsii=.
<OE50> &3 AlZHY AE Ji=)ot 2E ol FAY, 2LEZE Jei=)o sl a2zAE JHE 4
oj2jolefol| tiet MEtE
XaOll CHEH et
500
05
4
“ T 04 ﬁ_},gr--"
0 s 03 e
Yf -4 0 . YE 02 T;/ru' L ‘f’g
0 oA o - " 05ty
100 CHEA (v) 0 —CH 4 (vg)
0 0 0.2 04 06 08 1
0 01 02 03 04 05 06 07 08 08 X alA 3 .
Ki B4y =388.5¢ - 135520+ 1340.9x - 30.14; W ERYLRIN - A8+ 01058

HH AKX
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(125% ¥ 57%)

XqsrOll CHEF Mt
450
400 0.6
350 | LI
300 04
] ;
250 y '
Y 200 * ¥ l0.2 | ¢
150 " OEK v LR
100 o |
0 R — G841y
0 0 0002 0004 0006 ©QO00B 001 0012 0014
T o o ‘éto"?l -4523];2! 3[3'3?1%0796 +75.169 X B4 = 782306 + 169221 - 64,6520+ 0,1377
xqs.’l TY= X - X 1 i . l,
XqsOll CHEF Mt
450
400 | 05
50 '/I"’_-’_. 04
300
03 4
25 - y + )
Y 20 | o ¥ 107 B
i B EA v 01 T i
ol — O (A ) 0 — g
0 ; 0 0.02 0.04 0.06 0.08 01
) ao L ol YA, cri0dd. 1ee060 + 107800 - 26562 Koo Ey=-5507.00 4 10713¢- 56048 + 0.8528
"qs!
Xos1Oll CHEH M BHE
500
05
400 .‘/.'."_._. 04
300 03 -
Ye 0 ) " ¢ ¥ Yoo Y
B 0|5 v 01 0 O0EXvg
100 _—
e b — g (g
0 0 05 1 15
’ o ' . : Ko B4y =-06948¢ + 27234 - 292766+ 09382
Xos1 B4 y=541.20%7 - 2784.6¢7 + 4779.6x - 2361.8
Xos2Oll CHEH M BHE
450 05
400
'—Mﬂl\N 50 0.4
300 0.3
[ |
250 Y, o Yy
Y m{ *V y 2y 184
150 B SRy 01 SAMYE
lgg — TR ) o —CHEH (g
0 2 15 1 05 0
’ - X l E.‘#-c\'r'i 541,204} - zvsa.rﬂ@ -4779.6x- 23618 Ka B y=06948¢°+ 27230 + 29276+ 09382
bs2
X1l CHEF M BT
450
40 06
350
300 04
250 | * Y
Y; 20 o ¥ Y, 02 Sﬁ
150 " A LR L
100 - — R 04 - - — Y (g
50 | 0 10 20 ] 0 50
’ e B4y =-0.001¢° +0,0987x" - 3.2498x + 34,938
0 5 10 15 20 25 30 35 40 45 L Ty=-u . . .
xh e y = 0.0096x - 1,3563x" + 64,037x - 627.7
1
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(125% = 58%)
Xis2Oll CHEF MBtE
500
056
400 e 5 -
30 Q/'/’—- " + Y
Y; - (] v 02 g
Bzt F & B OOEA v
100 CHE o) 4 = — g4 )
i o1 s 1w 15 0% 3 3%
L K B4y =-0.001x" + 0.084x2 - 2.3364x + 21,033
X2 24 y=00096x* - 1.21197 + 51.196x - 340.22
Xieoll THEH T
500
05
2 1 04 /E
B P
W ol F o
B 5y o i B 5%y
100 — o 0 . — O34 (vg)
0 0 5 10 15 20 5
g 5 u I A 5 kg 4 v =00012 - D.0062x 01311
Xn; B y=-02236%" + 94529 + 273,18
J2| <xE25>2F <E26>= O|E &afl 1 cycle & &3 AIZHY)2t Z& chd FA(Y)oll ek ==Y
=gl
<IE25> 2A-HHFGEZE 3DIZTIE £ ml2lolH Yol s =& dlole &4 Zxnt
A= EE 2% t SHZ P-%t St 95% A2l 95%
Y A 0 0 0 0 0 0
Xiy1 0 0 -1 0 0 0
X|y2 1.944 0.945 2.056 0 -0.681 4.568
Xyt 0 0 -1 0 0 0
X2 0 0 -1 0 0 0
Xzt 0 0 -1 0 0 0
Kdz2 -95.198 197.684 -0.482 0 -644.058 453.661
Xyzi 0 0 -1 0 0 0
Xyz2 0 0 -1 0 0 0
quw 2974 .562 7437.662 0.400 0 -17675.699 23624.823
Xgs2 -4616.288 9277.365 —-0.498 0.645 -30374.382 21141.806
Xps1 210.363 526.806 0.399 0.710 -1252.284 1673.011
Xps2 0 0 -1 0 0 0
Xist 6.868 1.808 3.799 0 1.849 11.888
Xiso 0 0 -1 0 0 0
Xis3 2.039 1.168 1.745 0 -1.205 5.284
Xis1 0 0 -1 0 0 0

Y =1.944% X 0+ —95 198X g,z + 2974 562% Xy + —4616. 288" Xz
¥ 210.363*X,, + 6.868%X,, + 2.039*X,

<¥E26> A-HHEEZ 3DZEIH £3 mi2io|g Yol s =& dlolg 24 Zxt
A= EE 2% t SHE P-%t 5t2 95% AF2| 95%
Yy 8H 0 0 0 0 0 0
Xiy1 0 0 -1 0 0 0
X|y2 -1.428 3.271 -4.367 0 -9.223 8.938
210mmx297mm{[ (4 AFX|(80g/m?) & FEX|(80g/m?)



(125% ¥ 59%)

E-04 E-03 E-02 E-03 E-03
Koyt 0 0 -1 0 0 0
Xiy2 0 0 -1 0 0 0
Xdz1 0 0 -1 0 0 0
Xdz2 1.267 0.684 1.852 0 -0.632 3.166
Xyzt 0 0 -1 0 0 0
Xuzo 0 0 -1 0 0 0
Xast -28.315 25.734 -1.100 0 -99.765 43.135
Xas2 -23.404 32.100 -0.729 0.506 -112.527 65.719
Xpst 1.051 1.823 0.577 0.595 -4.009 6.112
Xbso 0 0 -1 0 0 0
Xist -1.086E-03 6.255E-03 -0.174 0 -1.845E-02 1.628E-02
Xiso 0 0 -1 0 0 0
Xis3 2.034E-03 4.043E-03 0.503 0 -9.191E-03 1.326E-02
Xist 0 0 -1 0 0 0

Y =—1.428E 0 Xpyp +1.267 % Xgyp +—28.315x X +—23.404 x X_,+1.051 % X,
+51.086 k=03 X, +/ 034 E=03+ X,

ol Yy Yol ZHE g2 o= mzio|Ho| wme 2-HHBEEE 3DZRUEZ MuE ODFEE T

5t 2l
FAHRE 1 cycle & &3 AZEE2 OFE = US. ODF ME2| FAHE 250 mg HAz 7tye [[H Zilf;
gt A .HEHeEZE 3JDIZ2IE = 180 &3 AlZE 682 20X, AlZHE 170005 MAE £ Qlctn
HAE F T Ed HUAE 2FES 1082 o|ujol| MAsr = flonf ok=o|M el =X AI?_FP—F 37
CI2X] 25, 7|7] AREAte ssEL HO, Mz 7|sd f=dd w2 Sdof wet 2eld ==
UX| T A B3I5CtH =2 =7t oat=l= datEo(z2tn AMRE.

)
==
18
'

B 71 A0l A

4gl 5 HHUCES DL selgoz MEMES JiXEE Fulo EED A2stE
MES Mg 4 ks ol Zslofol & mulel EEe majolelol M¥ 2yY 4=
AZSUT, MES AAE ABEI| US| HB ML Ful2 YN ODF MEo LAY FHE
=x5l992
-1 o A3

£ m2jo|le £ AIZHY et 2§ e 2A(Y,) & ODF MEZ9 wzdzm 2dyst ni2iole= &
ol RA(Y )Y, QiLketd JlsME e HAZAES <UdZ7IsAES 7|2 ¥ #z>o ol
ANz S FHE HEEDT A1, oo w2l MME cE22 Jidob 37| mE. a2z 2
AFZ2 1 cycle & EE=H+= 1809 MEZ 7|E2E 3HFsI0, ZHIUAAIH7| &2l <Koptri,
St D EXAIH AT >0 HS2245 HY MAIM S22 2HE SYSIUS(Z27).

<E27>A WEHEES 3DEZ2EZ EESH ODF MZo MUZH (mg)
= L= L= L= =05 =16 Mean SE
EZ1s 304.7| 275.8| 273.0| 274.1 273.0| 269.4| 278.3 5.3
1 oyole EZ03 273.0| 273.5| 269.3| 304.7| 275.8| 273.0| 278.2 5.4
EZ&33] 277.4| 275.2| 266.0| 300.9| 2745| 274.8| 2781 4.8
Mean 285.0| 274.8| 269.4| ©293.2| 274.4| 272.4
SE 9.9 0.7 2.0 9.6 0.8 1.6

=
=2 o =Z11} 40lA EZE ODF MZo| EXEQ%
(SE)O| Ct2 wZof H|5l0] ClA =2 Zioz HO|X|QF HZLXZ sARIS o 9%= Y= 0D
210mmx297mm{[ (24 AHX| (80g/m?) EE= ZZEX|(80g/m?)

278 Mgl =2 <HACCP & HHM 5 S2AHHL|>2| F& 50g 0



MEZe gidls. Teoe AwWEEE DEEEIL M wBolM FUS ETS e ODFE
Marg & Uckn HoblA S

ODFE M=ot e =2 9ol ® zzst ZEdelel MMy, TSHee MAJ 2= IS
ol s

= =
HX O FHol 20 EFAIA 237 (2E HXX| 2ob viZ FHo[Lt =X TV|sd M=
S o =

= S - % =
T Acts @ 2222 FAEY 20 MM 50{H7| 0[5t=SF ODF= 7hseh o afn et

ODF HMZ2 FH ZHH2 <Koptri, t=RdZAANFAFA>0 C|X[ofE olo|3 208 (MITUTOYO)Z
MY SHSIRL, ME2 1 cycle/180HY 3 A|RE ALESIUS.

<E28>A-HEHEEZE 3DZ2IEZ EES ODF MZ9| MUEM (um)
&1 &2 =8 LE =15 L= Mean SE

EZ1§ 214.2 181.5 200.8 196.2 210.3 204.0| 201.2 4.7
J el EZ23 220.1 186.4 206.1 188.1 203.4 194.7 199.8 5.2
y EZ33 277.6 | 205.0 216.5 196.1 208.1 202.9| 217.7 12.3

Mean 237.3 191.0 207.8 193.5 207.3 200.5

SE 20.2 7.2 4.6 2.7 2.0 2.9
Aoz AZA T FHEAHHS| VTS Il ofF. YListH duoz AEe o)
EMas 2YS JiX|o] HWEo|L MAMXME gYst HAS JIX|D UctEt X2t FAHE XN ER Fe
HE2 7] 2. ODF7F AlZo| U AHMEel otE Sl s AZET|FE2 JAMEM &2 £
S, cigt EHo| o welel KSL2012 FH2b s{2X[7F 2 mmel 4% 0.2 mmZE ODFe|

S S BLAIHLIE 2k 10% MEE 21 Hitslue.

LE12 33mjel EZEOM 10% O|Ae 2 EX|7I e W2z EHEAUX|oH, O 2 ZE ODF
MEo| QRIHLIE HX| £gon], Also| Al2E 180f MES HAES 237.3 um, EELXE= 20
UME ZE Zio] 2XIHQ| oo EA2. £ E129] 1, 2HM L=F0| 2LXIHQ oto| S0{2e Hf,
LE19| 33M EE2 che oY JtsAo| =Cil HOES. O8ER 2 AR A YHEGES

3DZ2E = FASt FHe, Ut Aol ODFE MAtsh = oty HIEIH S

(270 mgel ODF 5500H0f

= 50 ¢
AAEIE EHERE HEEHUS.

[l

B ORI HADIEel <SHMBSE>A 1
)

[==] o o
ol AAE AASIRS(EE10

Algde g2 dAirgel <sdddista@>olM Aldstien, FtIEE2 49 =d&, "2l 8%

0.10 ppmo| AE=AS(BEH11). MEF2 EF 2% L& JotE, 2ARE & SFEL U4 =0

ol Za% EF7|E0l elg. oel 22 #9 0.3 ppm Old2ts EE2l 7|EO0| UM O|2
(e )
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(125% F 6

2&

)

s
3) AlMZ 7kl AFH S
(1) AlHE 7
O 7lsMd 2l & ALE3 ODFe oM 24
ODFe| 2 7|sM 8= MHEE CoQl10, HIEtDIA, EOlE F=Z(2lo|z2H)2 2o Ho 2UZHSH
220 =0 HAEHE il 2 JtEstAHL Dl A gEje JEE IZEst= nERS™ES HAHM moiEl
US. ODFe| sX™ AL Hlnp A2 Xjcter = YX|F |2 E A o =50 ZAIZE HASHHLE A& 3l5t=
e 27105 20 o|&2 o|RZE 7|sAd f=2s50| mn =X =X =el=lofof &t
£35| CoQ109] Z< ola=zuHE S0 TkA|A A (Agrobacterium tumefaciens), ITEFEHA MU EZ| T ZtA
(Paracoccus denitrificans), #HEZLIA O ZX| = AHPseudomonas aeruginosa)2l HiF=oA{ SIAH
OIME, Oo|aZ=2EHUFZ ZMIEZ FES FH &5F E£= HASH0E CoQ10=2 980 mg/golat
75t U0{ok $obE EEL M=EV|Z=O0| UsHE, HEME MLl HRIF F1 98%0[Ae = E
JtMof st2=2 1l XM EZo| 2 H|EICIALL FEE YHElZ EXs| dlwA™ b Sh 2fo|=Hloff 5|
2l Hof| AtEs| olZder ZHdozZ oMt S, ol 2 HAFZE2 ODF MAZ Jtask CoQl10<]
oMo Z Ak DAAMES |REZITH MY J|E:>0f U2 JtE AEES MYSIF D, <FERC,
A EZstAATHE >0 226l HOlEHE EUS.
CoQ10 ODF MEZ9| uigtE= <ZEO>2} Z1, 300 mg/tH CoQ10 &ZF 100 mgel ODF MZE 4,00004
71202 AESIGS. HA|ZH2 & 90¢, HEE2E&= 15T, 25T, 35TCY. 7t=Aldgol| w2 ODF
MES CoQ10 &2 <Z29>1 Zt1 o Az ol A ™A (Arrhenius equation)2 AF235H]
F&7|¢H FZ oY HRIE MESIFS
E29> 7= Algol| w2 ODF MEZ2 CoQ10 &2Hmg/g)
e 15C 25T 35T
0 298.12 298.12 298.12
1 294.74 295.97 295.06
2 296.97 295.81 290.38
3 293.34 295.24 298.69
<OE51> ofgllH A B Al w2 EX ofY H| AL
A oHEM AlE Z3 g 20| Zhof| w2 shEk IN(RF 2 3) 4| AREEREA
y =-0.0041x + 56958
5. 70500 0 D030% +
5.70000 y=-00010x+5
= 15°C 2576 35°C o
NE = T -  PSECT——— 65500 =
_00010 %’Ec'f. InzZt _00010 EE'.’EC'E‘_ Inzt _CUQ‘ID E;.‘ED‘_ Ingt i = o
[} 298.12 5.69750 298.12 5.69750 298.12 5.69750 A 5ess00 $ - =
1 204.74 5.68609 295.97 5.69026 295.06 5.68718 = *
2 296.97 5.69363 | 295.81 5.68972 290.38 567119 57500
3 293.34 568133 295.24 568779 298.69 5.69941 &7000
S5.66500
0 05 1 15 2 25 3
e
B, &ASE AR 1/To MAooA(MESHEN)
_;.0032 0.00325 0.0033 0.00335 00034 000345 00035
_ | K INK | 2
15°C | 0003472222 0.0041 549676831 -3 )
25°C | 0.003355705  0.0030 -5.80914299 | = PSR D
35°C 0.003246753 00010 -6.90775528 5 . L=
-6 . —
=F o
-8
1T
210mmXx297mm [ (2 AFX|(80g/m?) = ZZEX|(80g/m?)
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C. AF2(25TC)oll Aol AAAEZE
LNk25=6216.7x(1/273+25) -26.948
D. && 3282 90%0Mel EEE= AI™

t90 = 1/k25x IN(MSsE/s185%) = 4670

<Ogs51>0 w2l ODF MAMZ 7t38 CoQ102 467H&EZE 10% LAtHL?| UjolM otdsict= Z1E
oiolg. /& ODF MES0| RE7|8g 2~3do® £ 212 2o, 2 ol7o Al8Y 52 7|54
MES0| ODF 7kB2HMol olstof obE3ictn et sl ARSZ AINMES AASIAS.

lo
J
e
fot
rr
o
T
Q
I
rr
i)
o
o
b 2
ofr
2
>
igal
_O'ﬂ
@
0jo

AHY ODF H&AZFo| 2AXoz Ao Zelst A2 2023H <ojollArH ZFEX2 HE>0|
AlEH=Z] AlZfeh mfolo{, ot ODF HMEZFS dite = Qe = M=AE MUY ol =2tg. Alekot
ODFZ JigtE ME ZRe 2 FEXR 15322 AME ODF HMEof st 2H|X HotEESE
Fe@ofEol =vle A Mz 2 Mol HolEIE sle dEY. & dFTe <E30>1 ZOo
chest m7do] MES MzStT, <FERC, AESAATME>0M 20~500) M9l Hi 206S tjatoz
Z|zet Sdof e Yol tish of EES AlStt ZsHALE At X2l HolHE EUS
<HE30> 7|5E ZA AMSE MET 53
TEE
AR
S i 4 - =
S
MEA MZ8B MEC MZD MZE MEF
| s2x22 | 39x24 | 39x24 | 35x24 | 39x24 | 29x1.8
ol
(om?) 7.04 9.36 9.36 8.4 9.36 5.22
A
(o) 245 290 245 145 300 240
o 255 235 245 135 235 275
= A od o) = = - = -
g | yoolee | H2E MRg | HoldEg | ASEEY | aeed
AHH A TIlEF
Uo|= ﬂjéallc%’ 2EH|of FIHEA 2E|H[of ~EB[of °*@g=~
M | AR | s=As CoQ10 AREM A | AATEA A _

MEFE @230 AlESel Z2td ODF M E<CH.V>2. IuAlEol= SFEX2 EE0|l ODF
MZE MAQ ZdXMH EoiEn Xl AFe=zAMel ODF=  Z2Ro| E=o0[n JEAE 2=

210mmx297mm [ (8 AFX| (80g/m?) £ FZE X|(80g/m?)



(125% < 64
201749 BEUNEAL =F|RIF HE Mtz

I

TSUKIOKA FILM PHARMA CO., LTD.&. &oi=3
Jl&MEE W, Zifjo| HS AEZ2 ODF HES= _ x|
2lZEo2 R0 HfEAn FAIsHl 20190 FE 20217kK] & Hof P

A W 5
US. 2ot AMHel AHZDE flsiM 4dzke| Hfr|EE 2 e RE HMES HEZL=

=

>
HL rjo
2
1jo
M
>

<ag52> mol 25| Z2iA ODF <CH.v>2| A &0|o|X|
v

i

" o

31> 7|5kl 9f "EY "rteddy

dr7aE)

L8 27 3 4 54 6 74 8 97
SE2 | Ods] | B5ez | ot =k o}z | mEocz | Tus] | 2zz
A} | o] A} | ag A | Axz od | 3G9 Zo} | o] 3o} | 20

32> F2ol o HEY oty

kil B4R E)

2 13 27 3= 473 5% 67 7 87 94

(| 3== | Hgel | BEe= ) ot AR = ofzt | ez | Uds] | ==
dstct | @att | @stth | dstt | AlskAlE oty | Alskey | Astk | Alskck | Alsict

o | 2EE | Wide] | HEo=m | OoRE oA = ot | EFLR | OiFs] | =E2
ofstct | ofstth | ofsich | ofsith | AR 9tk | Asieh | Fsio | AHeich | Asid

5| == | Hidel | BEe=) ot LA = oF7F | BEEog2 | (] | 2xZ
Lrajct Lrajct Lajct Lalct B2 X T orct wR=rct W=t w2} w2}

AAL AotE @92fstH ODF= 37(2F MAo| &S5 7|57 =20, FHS 42 &= Aol Ect=
B30I . Tt XLERA g F=He! L EHElE "o X|X] 2HL TH{Zo| LB EE
He=ctH 37], FAHeb A#glol JISEIF WoXls dE2 E¥S. 2 AdAFXel 3DIZEIH Y=

210mmXx297mm [ (2 AFX|(80g/m?) =& FZ X[(80g9/m?)



(125% < 65%)
HA)7t ol 7b =X X

JiolstEs  ODFel Mato] Ab2stEIctH ODFe| F7|(=
7S HElo] Ao HASY| ol 2. Wit
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Abstract: Fecent advancements in 30 printing technology have integrated with Fouarth Industrial
Revolution echnologies such as robotics and artifidal intelligence, aiming to overcome the limitations
of corventional manutacturing methods. [n the fisld of functional foods, solvent casting, a commaon
manufacturing technique, has been adopied to produce flm-like structures with desired sizes and
uniform thickness, However, the typical method of coating or injection on & conventional continuous
film s difficult to produe in small amounts, To address fhis limitation, in the study, we developed
a preurmatic pressum syringe-type dispensing system integrated with a food 31 printer utilizing
fused deposition modeling (FOM) technology. A syringe type is needad to discharge crude liquid
manufactured in the food field in a hygienic environment, and a 30 printing method that is easy to
manufactume in small quantities or on demend was utilized. Through simulation ind experiment, we
wanted to confirm whe ther stab chon results are genetated according to the selected noezle-based
viscosity, inflow conditions, and the nozele movement path of the food 30 printer. Based on the

noszle selected through simulation, it was confirmed thiat the fluid and fow velocity distribution of
the viscous material wene uniformly distributed and discharged under the conditions of 30,000 cps
ond inflow rate. By setting the paramsters of the food 31 printer and preparing a cosmeyme (10
(Co o) sample, we achisved a stable oral dissolving film (ODF) extrusion shape through the design
of viscosity and 300 printer noezle path. The optimal viscosity range for the ODF solution was found
bor b 25,000 ko 35,000 cps, exchibiting precise dimensions and shapes without distortion ard yielding
the most stable extrusion results. We defined four different nossle path designs based on minimizing
the movement of the 30 printer noezle. Among them, a 16-step path design demonstrated a stable
extrusion method, showing no tailing phenomenon under the conditions of 0.2 MPa pressume and
—15.4 KFa vacuum pressume, In future research, we plan to conduct additional ressanch to determine
whether the discharge results vary depending on conditions such as viscosity of the crude liquid,

nocezle path combination, and ODF thickness.

Keywords food 3D printer; preumatic pressume syTinge-type dispensing system; oral dissolving
films (ODF)

L Introduction

Currently, the global sockety is providing new senvioes with the comvenmenae of tech-
nologies that led to the Fourth Industnal Revolution, such as artficial inklligence, 3D
printing, and big data. Among these technologies, 30 printing plavs a foundational role in
vanous helds, including healthcane, and the automobive and aerospace mdustres, 30 print-
g technology has also been apphed to processed foods hike chocolake, cookies, and pieza,
bringing about a transformation in the traditiomal food processing paradigm by utilizing
microw ave and air fryer techmiques [1-4]. This paradigm shift is extending to the feld
of functional foods, which is related to health, doven by the mfluence of the healthcare
services industry,
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5. Conclusions

We developed a pneumatic pressure syringe-type dispensing system integrated with
a food 30 printer. Through simulations, we determined the optimal viscosity coefficient
and hydraulic conditions by analyzing the flow rate and distribution of a viscous solu-
tion to achieve a stable and controlled extrusion of the selution. Col)1{ was used as a
sample solution for testing, and we compared and analyzed the extrusion results of ODF
based on the viscosity of the solution and the motion path settings of the food 30 printer.
The optimal viscosity range for the ODF solution was found to be 25 000--35,000 cps, which
demonstrated accurate dimensions and shapes without distortion, resulting in the most
stable extrusion. We designed four different motion path settings for the food 30 printer’s
nozzle, focusing on minimizing nozzle movement. Among them, the dispensing method
using a lé-step motion path exhibited stability, and when the extrusion pressure was set
to (0.2 MPa and the vacuum pressure to —15.4 KI'a, no trailing effects were observed. It
was confirmed that the result of the discharge shape varies depending on the research
hvpothesis, viscosity of the crude liquid and nozzle path settings, and stable discharge was
confirmed through the absence of the tailing phenomeanon and uniform size measurement.
In tha future, we plan to conduct additional research to determine whether the discharge
results vary depending on conditions such as viscosity of the crude Liquid, nozzle path
combination, and ODF thickness.
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Comparison of Bioavailability and Antioxidant Effects
between a New Retinol, Lycopene, and Coenzyme Q-10
Orodispersible Film Versus Commercially Available
Tablets in Healthy Adult Population

Orodispersible film (ODF) enhances the bioavailability of the active ingredients owing to its casy

release of active compounds directly in the oral mucosa. Clinical studies exhibit a comrelation between
anfioxidants and metabolic improvement in cancet and cardiovascular disease. This study aimed to
compare the absorption of the anti-oxidants retinol, lycopene, and Coenzyme Q-10 (CoQ-10). and their
antioxidant effects in the form of ODF againsi a reference tablet. Forty-seven subjects aged 20 to 64
years were randomized to receive a single dose of ODF or a tablet. Serum nutrient levels were measured
wsing LC-MS/MS assay. Antioxidant activities in serum were analyzed using FRAP, CUPRAC. DPPH
assays, and lipid peroxidation products such as malondialdehyde ( MDA ), The serum levels of lycopene
and ubiguinel-10 (reduced CoQ)-10) in the ODF group were significantly 11 and 96 percent higher than
those in the tablet group, respectively. Serum retinol levels were increased in ODF and not in tablets.
The alteration in serum retinol, lycopene, and ubiquinol-10 levels in the lowest of the tertiles of serum
basal nutrient levels was at least 3-fold higher in ODF, compared to the tablets. The serum MDA levels
were significantly lower. and FRAP was significantly higher in ODF compared to the tablets whereas
other antioxidant activities were not significantly altered. Our results demonstrate the effectiveness of

ODF as a potent anti-oxidant delivery syslem besides maintaining its antioxidant properlics.

Keywords: Orodispersible film, Antioxidants; Drysphagna
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P2-05
Comparative bivavailability study of a new retinel and lycocpen oredispersible film versus a marketed
orally disintegrating tablets in healthy volunteers

Reactive oxvgen species (ROS) has been smplicated in the development of vanous chronie and  depenerative
diseases such as cancer, resprratory, neuradegenerative, and digestive diseases, Antoxidant nuinents such
15 vimmin A and lycopene are essential in regulating biochemical pathways that lead w the proper functioning
of the organs. Antioxidant supplementation atenuate endogenous antiosidant depleton thus alleviating oxidative
damsge in some clinical rescarch. Crodispersible film (ODF) is a new dosage form that disperses rapidly
n the mouth without water or swallowing. The carmied active ingredients can be absorbed directly by oral
mucosa, which mproves the bioavailability of active ingredients, We aimed o compare the absorption of
reting] and lyeopene in ODF against a refarence Orally disintzgrating tables (ODT) In study, 163 subjects
were randomized w receive a single dose of ODF containing retined and [veopene, or ODT containing
these nutnents. Circulatony levels of retinol and boopene were measured using 2 validated liquid chromatography-
tandem mass spectrometry (LO-MESMS) assay, Results showed that ODF mereased the absorpbion of refing]
and Ivoopene comparable to ODT. These daia represent the evidence of reiinel and lyvcopene absorpiion
concerniitig the newly developad ODF, Antionidant nurients ODF was proven to be a suitable product for
antingidant nutrients supplementation.

P2-06
Comparison of gastviniestinal sympioms, food selectivity, and mealtime bebavior problems between

autism spectrum disorder children and typically developing children

Autism spevtrutn disorder (ASD) 15 charmctenized by -xpa,.'ril.,:ru,'iné difficulties v social internchions and
eomimutieaions with restricted imeress and Belavior paems. Comarbidities are commaon in children with
ASD: sastrointestinal svmptoms (GIS) are one of the most frequently reported problems, with a 3-fold
mereazed rick compared to typically developing (T children. Diagnostic eriteria of ASD include hyper-or
Iyposensitivity w sensory input. This indicates tha there a&re conversions in their sensory processing, GIS
and sensory alteration in ASD can lead to mealtime behavior and feeding problems like selective eating.
Thisg ~.'1l|-:|}-' atmed o COMMpare |;l_:|~:1"|.||r'|1ﬂ'~.".||'|:3| k}-1'|'l[‘|1||:|'|'|5-.,, T I\-;:-!-."l."1|'L-|1:-‘-' and meaaltime hehavior E'lll‘.-hh"f'r'm

of children with ASD aped 3.5-6 years and age-matched TD children. Caregivers of participants completed
2 modified Food Frequency Questionnaire (FFQ), Brief Autism Mealtime Behavior Inventory (BAMBI),
Korean Children’s Eating Behavior Inventory (K-CEBO), and é-itermn G Seventy Index (6-GS0). In conclusion,
compaicd to TD chiklren, childicn with ASD were more likely to have higher mealiime behavior problems
and feeding problems.
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