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(57) Abstract: The present invention relates to an oral disintegrating film with a QR code applied thereto and a method for preparing
same using 3D printing technology. Specifically, provided are an orally disintegrating film and a method for preparing same, the orally
disintegrating film comprising: an antipsychotic drug selected from aripiprazole, paliperidone, or paliperidone palmitate; polyethylene
oxide as a film former; poloxamers as a solubilizing agent; and citric acid as an acidity regulator, wherein the orally disintegrating film
is labeled with a QR code including patient information and drug information, or a website address (URL) containing the information.
The oral disintegrating film with a QR code applied thereto, according to the present invention, can be prepared easily and simply by
means of a 3D printer, and information about a patient and a drug can be easily learned by scanning the QR code applied to the oral
disintegrating film through a smartphone, etc.
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OL(pneumatlc)o zt LlE(100 120, 140, 2 160°C)°ll th 3l 250kPaol] 4 A] 2}&}<]
50kPa ¥H7| 571250, 300, & 350 kPa)2 A o] F At} et o 29w 7
2= HF FHE oF5¢0l3 T

[93] [323]

1 |2 |3 |4 |5 |6 |7 |8 ]9 10|11 |12
719F(KPa) |250 |250 |250 {250 |300 300 {300 |300 350 {350 |350 |350
AE5(°C) [ 100 [ 120 [140 [160 | 100 |120 |140 | 160 | 100 | 120 | 140 | 160

[94] HMP 3D Z -9 7|59 45, 584 (wettability), & (flowability),

A (viscosity), 2 o] 2 E(paste) 54 o] 7H F sk 2ol B A F o o
AREE HMP 3D ZHE| = 33 Y234 o] Hofl 74 ¥]& AMg3sto] e
ol A8 =F o] £ AL 279 2 (orifice) 5 53 HW
[95] PEO:= ©l 9] 2] %k =5:=3(65-67°C) & SHEE F=5H 2
AR AT AYT PEOE 5784 e &3
7HEsHA| 2 a1 H Aok Al A 9] 54> ODF Al2=& 98l 4
7} 8 3D L 9 o] §o] &8 5= Flo]ofof g}

[96] $hE o FE syl fete] 3D TRIE 2E=20C A o2 SR, e
250kPacl A 350kPafJ._ 2 Al S5y o ghEo] WA e A] ¢Far,
7t U o Hen vt el E = glo], H A 28 b2 A7) 140°C 2
350kP & fi@}(ﬂﬂ At

[97] PEO W50 2 g5 uf dFo] & A a1, old POXE= ZE9 FAAE

2A37] 9§ ThaA 2 AL E 9,
[98]
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991 <AA 1-10>3D ZHAE|E o §3 TARALE A%

[100]  SJoF BT olel ) ZehE e ALgokol 51/] & 49k 2o A & Y
7}s 3t QRODFE A4 ¥, 7FE 30mm, Al 2 30mm, 77| 3mme] Z&&
et 4 =25 EdU Y 24 H/E= Bl &S AEeto] EHE
=, 54 v &8 £FgE ¥2-S HMP 3D & E(ROKIT INVIVO Corp. Korea) 2
Pl 2 te] dF& Az

[101]  &t7] & 49] =219 &9 = mg o|t}. sh7] A Aldl|oll A & of o] = A
B2 A AA L A FH e A gAY ot} of g EA oF= o] EHH A
otz AAld 5 QIR TR J w5 7tek 5, B4 op &)

AN E=LEE E3tato] H A A A9 BtY A R E 2453t
[102] [3%4]
A AN AA AT AN AL A | A | A | A
of | el | el poel |l | el el el el |
1 2 3 4 5 6 7 8 9 10
(ODF [(ODF |(ODF | (ODF | (ODF| (QR- | (QR- | (QR- | (QR- | (QR-
-1/F1 | -2/F2 | -3/F3 | -4/F4 | -5/F5 [ ODF- | ODF- |ODF- | ODF- | ODF-
) ) ) ) ) 6 7 8 9 10
/F3-1 |/F3-2 | /[F3-3 | /F3-4 |/F3-5)
) ) ) )
ofg] ¥ ZehE | - - - - - |20 |20 |20 |20 |20
(aripiprazole,
APR)
=o€l | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200
2 AFo]l = N10
(polyethylene
oxide N10,
PEO)
EE5AH 188 | - 10 20 30 40 20 20 20 20 20
(POX)
(poloxamer
188)
A EH A - - - - - 1 2 3 4
(citric acid)
[103] 7] AAlddel] upel Alzd & dafi A apr]ef 22 s AA s3It
QRAEZF A-&ah=dl gloj ] 7H A A Ql g 4Ql AEof A=k 2

Ao S 2w AR
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[104]
[105]

A}
3

4 A

=
=

A& v] 7 (FE-SEM, JEOL, ISM-7900F, Tokyo, Japan)©ll 2]

s

A

~
N

il

[107]

FH, PEO Bho 2 Al 24

D

2z

p=1
ol=

Al 5(F5) Al & ol M=

Al
= =

IA] o] 2(F2), A A of] 4(F4)

Aol

o e

Fs

.
e

S A1 (POX)

=
=

IA] o 3(F3)<] 3%

1A

9 PEO/POX S Bl 7} 10:19

[108]

POX7} PEO 7| k2] ODF9] f914 &

AT,

[109]
[110]
[111]

AL 3hol

71 (Tinius Olsen Corp) &

H5KT B 223 ¥4

o [
A

Al
=

j

500 N-=

1, 2 E -2 25°Col A

5]

5x5mm =L7] = 7] ]

=0
=7

[112]

e 1
R e

2 3

Q

ok 22

=
G A

0.04inch/min & = A o] ¥ A}, AF o] 3}

=3RS RS

[113]

1Al ] 1(ODF-1) W] A A ]

7] 2 Al €l 1(ODF-1), 2 A o] 2(0ODF-2) 2 21 A] o)

I

T

5(ODF-5) || A

3(ODE-3)°]] u}a} A

4(ODF-4) @ 2 Al o] 5(0DF-5)°l] ule} Al x5 2 &
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[114]

[115]

[116]
[117]

[118]

[119]
[120]
[121]

[122]

[3£5]

A A & 147+ 5 (MPa+SD)
ODF-1(Z Al 4l 1) 4.38+0.79
ODF-2(2 A <l]2) 4.75+1.21
ODEF-3(2 A < 3) 5.00+0.80
ODF-4(2 A ¢l 4) 1.91£1.22
ODEFE-5(2 A < 5) 3.05+0.44

QR-ODF6(2 A] o] 6) 5.26+0.12
QR-ODF7(2 A o] 7) 5.38+0.48
QR-ODF8(2 A] 2| 8) 5.35+0.87
QR-ODF9(2 A] 4l]9) 5.12+0.10
QR-ODF10(2 A <110) 5.23+0.24

AABHA =, A A ol 3] A5 1= 520.8MPa%l a1, A Al o] 45=
1.91+1.22MPa® 7} B2 I A =5 YEHTH A Ao 38 7| 22 A EHALS
2 7}k € E(QR-ODF-6 W %] QR-ODF-10)& A A o] 33} f-AFS &

LHEFS T

E3H H7EE = POX Q| oFell upe} e WshE Ao 2 RS T POXT}

PEO9] 105 % %E sl 3 sk A A 7} = Aot

A7) W-gol] wheba] A Ao 30] QRAETF A& 7 Bl A5
AA R B o], 5t7] W78 A ol 3(ODF-3)9] A& 7|whe = &

Eis
A& A6l

A A 2] PG-12] (TECLOCK Co., Ltd., Nagoya,
Japan) = =4 ¥ 1T} (n=3).

AHE4 0 & 150pumoll A 250um H 1 o] B F A A 7} gl Al A ghstrt.
2 4041%— ol A g A shr] o6 o], V] Ao whef ZIER
152 158um WA 366ume] Mo FAE 7HAH, HFE4 0 2= 219um=E,
Fafol) Al A 7et A LS Fel S A

R

=

E m
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[123] [3%6]
A A o & F7(mm+SD)
A 6 0.216+0.014
Ao 7 0.206+0.011
A 8 0.201+0.015
A9 0.219+0.014
2 AT 10 0.213+0.019
[124] 39, POX® 557t T7Hghel whet EFof F77F S7he = Al o = Yetylith
POX:= o B] ¥ (pre-printing) &2 H=4ol &= M H F ez,
Ak Zen =9

[125]
[126]
[127]

[128]

[129]

[130]

[131]
[132]
[133]

HAE Bl f5YL T2 R POXE 2HY 4
U AEYeE 2o A AFS 49T S Y, 1

T YA 1= =
S50 o JFS Aok

7= POX 9] Tt} st

{J
oy
1o
—>|i
JM
o
=l
ol
=
i)
|
o
ol
iz
o
A2

2 8315 P71V 919 BE mHe
pHE 4,

71 AT 6 WA 105 FH 8l v 0] = B9 (pH 6.8) 5 mLoll -3 A171 ¥, pH
1B 7| (A211, Thermo Scientific, USA) o] 83l pHE 4315t 54 A, pH
B 7= LA 7] 35 (pH 4, 7, 2 10 standard solutions, Sigma) S 2
BAHAT. 4 AR 542334 =35 A0

1Ak 8] § 73 o], Al =R ake] kol u]elskel BEo] pHIF e
Ao etk A Eelite] A7hE A g W] pHi= 8.79 A 8.140] A

JQ}\}\J— A E o] H7ba EF 9] pH 5.24 WA] 6,412 HEHT o] &= p
W F17F 55 ph ol 313 gl A4 gehe vl g

[327]
A A o] pH #t+SD
A 6 8.97+0.13
2 Ao 7 6.41+0.08
A 8 5.88+0.09
A9 5.75+0.15
2 Al 10 5.24+0.14

<234 6> 79 Bl Al A
% 3l (disintegration) 2 - 3740.5°C°l| 4] DIT-200 “&-3l] “4 %] (Labfine Inc.,
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[134]

[135]

[136]

[137]
[138]
[139]

[140]

[141]

Korea) = 3 ¥ lt}. 7+ 871+ &3l w2 24 900mL o] A A5 33t v
B8l Al dEo] B Eo WA E T o SAHEAY BE 5S4 7Y
Aol th el 334 3 = AT

W2 el = HE Aol A Fask T4 £4 0 =2, oF A (pharmacopoeia) ol =
ODF ‘53l A[ kel T gk 7]o] gl+= v, ODF -3l Al gkl thgh 5 8.719]
3] ¥ Tt CDER A Zl o] =W, - &3l A o] 53l A& 3035 HA
g oloF gkt

B A oo whe} 8l AIZHS EA S A, sh] 3 8a o], A7) A Al o9
upe} Az Eol o gt 53 A 222% HWAZ YEST 2 &

g Zhol o] @54 = glrh. upehA,

w2 7| 532 = AT

x>

78]
A| A o) %8l Al ZF (mean sec+SD)
A 6 21.6+2.9
2 A o] 7 22.2+1.1
A 8 22.0+1.6
A9 19.7+1.4
2 Al 10 20.3+0.9
<H7d 7> EF] FE A AN A
ole] ¥ Z e} o] gaF 7 A A H b= 3x10eme] 92 29 ¥ QRODFE 90%
ACNOl &A1 71 -, 10+ &2t 253 Adste] 525 H a2

FEa AT

olo] A, AE(0.45pum)E o] -&3to] ZF A8 & oA HAZ] T, 5145 A A
A2 vLE 18 9)(HPLC, Waters Corp., Massachusetts, USA)E- o] &-3}o] oF & &5,
FEAA d RS AE BYslnh B 2412 0.0625 WA Img/mL (R>
0.999)%] *H 1 Atk

1A, 8] 399} o), ool g B AAY of = S 96.42%
A 104.89%2] W9 2 LHEFSTE BB A ol Fol dhele] Al A
SHAl (L1£15%) W el At
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[142] [3E9]

A A o] oF& ¢ (mean%=+SD)
A 6 96.42+1.28
Ao 7 99.69+2.91
A 8 102.2943.20
A9 101.04+0.68
2 AT 10 104.89+0.25
[143]
[144] <A 3 8> HE 9 AA} FAF % (DSC) #4

[145] B 2slo] ARE¥ PEO ¥ POX 9| ¢1= % QRODFE| =14 A& 2 A5
A& A2 A 3 EA(DSC)S 4383t DSCE S-38 71w o] A A,
B4 2 e 5o A4 Lo v X = A gS &Sk = gt} Al af FA)

ol gk

=

Germany)E AF-&-51¢] ARP, PEO, POX, Al E €] A 2 QRODFS] st 415
435190t B 542 5°C WA 250°C90 A 10°C/mine] ~7)d 52

TR EH AT
[146] L= 4:= Bl oA A ool upeh = d A2 FAF A5 24 A g, o8

2z 5, PEOS POXE= ZH2} 67.7°C9} 54.6°Coll A &§ 3 25 vebylitt
POXE PEO 7|8k Lo A7t 2 A A d 9F3-4)2] &4 3] F7} 67.7°CN A
65°CE o] &3], POX7F ZREH E3&9 54 2do) v+ JF
LU ST
[147] T3 ARPE] §4 9] 1= F3-49] 2~ Eqlol| A ALglA A, ARP2] A A A o]
QRODFo| A ¢+ 3] B] A A& W3le 5= 9SS Folst 4= o)
[148]
[149] <23 o 9> H 3 X-A 3|4 (PXRD) ¥4
[150] QRODF, PEO, POX, A EZ 4t & &3 ARPE - 83 7} A5 9] PXRD
&S 40kV A SF E 150mA A Foll A Cu-K WAL & o] &5k 88 X-A
3] 4 A (D/max-2500V/PC, Rigaku, Japan) & #2418} 1T} A 7 & 1s/scan?] 52
590 A 60°= 0.02°% F-7FstH 270 At}
[151] X5 E 0y d gl upe} =8¢ X4 3| d ¥4 A2, ol &
} 23, 2973k ARP2] PXRD 3 §1-& 20.28°, 22.00°, & 24.78°0| A a1 7} 59
> 1 421 3] A1 5 e o], ARP= B2 4 o2 AH Aol =58 e
RPO| £ 21 Ql 3] 1= A A o] 9(F3-4)2] 3 & of| A Ale}=], ODFoll 4]
HI A e 2o WA 3hs et sl o] A3 DSC 4 2 3E

u

Oft

o UN'
-

e g 2 rfo N
o 3> o
lo,

2oy 2w

=
=

M2 o g

[152]
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[153]
[154]

[155]

[156]

[157]

[158]
[159]
[160]

[161]

<N@ﬂu»ﬂ2ﬂq

of 2] ¥ e} ]

oFH(USP) I (M &=
Korea)E A}-&3}] 17\]7J

ot BN
EQM

\O
K
[\)

}-

B
oN

o,

¥
“.ﬂ

A

SeEE

‘?j, 45 50r

el o el 2

gxo] 83

2oty xglEe 83 £5E
22% WA 99.19% % A3 =74 2
2 ol 3] 3L g}

=

o Fo 5}

16

o o )

°é71 HEH,
Aoy sk le). 1 4 1}, A A ol
550 A4 71.14% WA 85.40% =, 60-°l 4]

A EHAE S fshe

5| <l

A~

o
A

PCT/KR2022/000559

21517] @, pH 1.2 <8 (37°C, 500 mL)ell A 7] =

LA 7](D- TWELVE DCM, Seoul,
42318} 9) o u:] 3 g

oo uhe T
1o 6(QR-ODF-6)9) &
gahiz A0 vhebset

A EEALS ALl pH k2

AT}, b,

T AR AR
SR HWE&EEES

BRI

o=
= O
W

sk

L5 A iiﬂ}il o) =2

W

R

Al E AL

-1 U=

Drug release (Mean% + SD)

QR-ODF6
(A A4 6)

QR-ODF7
(A Ao 7)

QR-ODF8
(A Ao 8)

QR-ODF9
(A A4 9)

QR-ODF10
(2 A] o]
10)

Aripiprazole
Refernce

drug

3.41+0.55

16.14+2.36

52.55+3.58

43.23+£3.28

55.18+2.60

10.94+2.17

5

40.13+£2.38

85.40+4.48

76.90+1.66

73.87+7.42

71.14+£2.24

27.76+3.63

10

57.19+0.64

90.60+7.65

82.55+3.32

83.06+4.42

78.14+2.18

35.11+4.68

15

87.80+7.40

95.12+2.67

85.76+5.78

89.64+0.52

81.66+1.90

32.87+4.06

30

92.10+5.38

95.48+3.62

90.57+5.82

92.53+0.27

87.30+0.17

36.85+5.38

45

92.99+4 91

95.03+£2.95

94.86+2.33

92.82+1.19

93.04+7.06

43.33+8.53

60

92.91+4.67

99.19+1.77

94.87+1.12

93.20+1.83

94.22+3.79

43.06+7.05

<234 11> QRAE S 12 H 7}
A A Ao upe} Az

-
U

7

FL2 30x30mm©®] 3L 22.3x22.3mm %] QR T = A A ¥ At}
H 2R Y AT H0
s

At

oy of

o7 4

Q )\}\J— QR ol —

== A

A
E.____

m

¥l QRODF oA &, o] &
/\01—7] b

nfEZO R

= 2TEFES QR 2711
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[162]

[163]
[164]
[165]

[166]

[167]

[168]

o] Fe] Al o] A& A&l el 9lth B A g of ol 4] QR Code reader (v. 2.1,
NAKAYUBI Corp) ¥ 7H| &} ¥ (iPhone X, Apple Co.)o] AF&-% St
A3 QR A=V A S AT EE = QRAEE A o R
914 0] ¥|o] 2l Fo] A7} HyEE AL e 5 Yt} o] = Q
AE7F S B Foll g &t A -Eo] Hdthi= S o dint

0

<Al 11> e a e s sk AT EE Al 3 24
&7 A el= A 35 7IHEe & 3 A boltt, o o ZAd A E Rk

T

7] 5} O}F/]JJ E}J—ﬂ] F/]] =(paliperidone) £+= 2] 3] ¢] =

?%%ﬂ%u ﬂ14“ﬂwt8 9)%%3%7UW4%%QQQEEE,
e w49 22 Hh
Ao 109] Aol whet ES Axg A, ] #1139 22
FewEddS HErAT. (44 33 HAD
[3£11]
Al ZF (min) Drug release (Mean% % SD)
QR-ODF-PAL QR-ODF-PP
2 s (el g FlH ol E)

1 40.1349.83 0+0

5 56.77+8.94 20.33+£10.08

10 72.79+£11.19 38.99+14.56

15 83.21+9.26 58.93+6.33

30 92.63+17.66 65.31+5.11

45 92.69+12.89 73.81£12.30

60 93.10+£11.97 82.81+8.71
oo w g W&o AT g S VlestglE vk d A<
ol A2 % b Aol A 9101 A, ol e TAH 714 v w3
A el Boln, o] o] o] - g o] W 917} A 4l = Alo] ohd A
gusic, 2, 2 oae] A2 M0 Wel: AE ATRER 105 $E
olate] 4 o] ¥t}



18
WO 2022/154476 PCT/KR2022/000559

A7 9
P13 1] o}2] 7] 3 2} (aripiprazole), 2 2] ¥ 2] &=(paliperidone) &=+ & ] 3 2] =
2] Ef| o] E(paliperidone palmitate)ol| 4| A1 8] %] = g4 /\Jxﬂ °otE, EE
HAAZA Zod LA ol B, 7HE A 2 A EFAY, H
Az dAEA A EHAS XY }UJ],
S AR, oFs JH = ’E) 7] AR} 33k =
FA(URL)E X398t QR Z=7F BA41| A& S 0= 8=, QR
A7 A8H T H =
[ 2] Al 1 8ol QJolA,
A7] e, ZEdddSAlo| B, E5AMY W A E 4L
&

F [‘

3l ]

= = =
1:10:1:(0.1~02)°] Aeu| & T3uE1= AL S o2 a1z, QR A7}
Aoy prrRs g,

T

[ 3] Al 18l Aol A,

773 4] ﬂlﬂd qﬁ,
4mﬂ6MMﬂﬂ%%E%ﬂﬂ%ﬁ%%%gia%QRiEﬂ

A L7 R Ed B
(473 5] | 1ol glof A,

[7d -3} 6] A

A7) A AR = oFE JH
ghabe] A", AE, A, Aol 5, 555, AW = T,
bl i RIS, 585, 587 587 R 588 eR
o] Folxl sl A M EH = Ag S ' &=, QR 27 484
T EHEE.

812 7] Al 1 &l Aol A

(373} 8] o}-¢] 3 3 2} Z (aripiprazole), £ F/] 7 & lE(pahperldone) T= ”a* F/] 3 2=
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(379 9)

[7d-7-8F 10]

[7d -8 11]

[7d -8} 12]

[7d -8 13]

HAA A Zod Al ZALol =, 7HE S A 24 EFA, Z
AERAAZA AN EYAE E3sto] L3S Alxste G, Z

A7 Al xE £3=8 3D ZHE &7 298t &8-S5 AIA
TARNDRL B4, o] BAlo) Bt AR, B QW EE= 4]
AR 7F 29 QTE A 9kd S (URL)E ¥398h= QR ZE=E 47|
T EE Aol A= WAL E E£8shi=, QR Z=7F 484
T4l EE Ay,

A 8 &oll 9lof A,

A7 T e,

290 WH#] 360kPa 3 SF 2 110 WA] 150°CE] F& -0l A ghall E F <k (hot

O
>

19 3D ZRE & Al25 = 218 SALR 3=
B BE A

melt pneumatic, HMP) X
QR =7} A8 T
Al 8 ghell oA,
) EEA =,

| S Aol = 100 Tl tiste], 10 32 L3 8 &
Sh, QR ZE7h 489 TARADE A,

o

o
N
Jm i
o, M

2
Baldgo] pHS WA 72 A zH = A8 4
X

g F A=y,
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Tensile strength (MPa)

4]
Physical michie
e iy
\/ \f\ Aripiprazole
PEO
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’ o0 100 150 o .
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5]

h A‘s ‘ L JL.,w Citrie acid

Arvipipriole
. Phvsical mixtare
Fi-4
PEO
POX
] ¥ i 1 :
10 20 30 40 50 60
26 (deg.)
6]
100 -
:
ey
#
v &l
i
o
@
o 4%
s
'k vl L CIDF 6
50 i/ ~0 OR-OOF 7
» s LR
I i LR 10
6 & el o Spipnp e Metermoe deug
& E 28 30 &l 5% &4

Time imintues)
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