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2.

2.1

Naproxen Na (Whawon), Talc(Duksan),

( HPC-L ),

E5( HPMC E5 ), alc

K30( PVP K30 ) Whawon, Eudragit®

E100(Daegussa), Kollidon® CL-SF(Basf), Triethyl citrate(

TEC , Sigma), (Sigma) ,

HPLC .

/ (Genesys 10S, Thermo),

(DRS-14, Thermo), (HME, Haake

MiniCTW, Thermo), 3D printer (MakerBot Replicator,

MakerBot), FT-IR (FT/IR-4100, Jasco), (DSC

N-650, Scinco) (FRV 1000, Copley)

.

2.2

[ 1] ,

. 140 screw℃

50rpm, 1.5mm .

FT-IR

.

[ 1] Formulation of filament containing naproxen

)Component
Formulation(%)

1 2 3 4 5 6 7 8

Naproxen 30 30 30 30 30 30 30 30

Talc 5 5 5 5 5 5 5 5

HPC-L 53 53 53 48 53 58 53 53

HPMC E5 10 - - 5 - 5 10 10

Eudragit
®

E100
- 10 - 5 5 - - -

Kollidon
®

CL-SF
2 2 2 2 2 2 2 2

PVP K30 - - 10 5 5 - - -

TEC 5 5 5 5 5 5 5 6

Total 100

2.3 3D

Autodesk® 123D (Autodesk, San Rafael,

CA, USA) [ 1] X=11.2~12.4mm,

Y=11.2~12.4mm, Z=12.0mm

, Maker bot print .

( 5) 3D printer ,

shell thickness 0.8mm, infill density 30, 60 90%,

60mm/s, (bed) 160℃

.

[ 1] 3D printed immediate-release tablet design

Naproxen Na + PVP K30 + HPC-L + Eudragit
®

E 100 + Talc + TEC

←Mixing with mortar and pestle

Feeding to HME←

Extruding(← 140 , 50rpm)℃

Filament containing naproxen

Loading of filament to 3D printer

3D-Printed tablet

[ 2] Procedure for preparation of 3D printed immediate-releas

tablet

2.4 3D

2.4.1 Compatibility

3D compatibility

FT-IR . , HPMC E5,

Eudragit® E100, PVP K 30,

1:100 ,

400~4000 cm-1 .

2.4.2

3D 100mL

. 0.45㎛

/

331nm

.

2.4.3

10

. 5%

.
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5 100

.

2.4.4 In vitro

12 2 ( )

900mL 37±0.5 , 50rpm℃

. 4mL

.

0.45 , /㎛

331nm .

3.

3.1

3D HPMC E5, Eudragit®

E100 PVP K30 0, 5, 10%

. HME 100℃

150℃

140 . PVP K30 HPMC℃

E5 10%

. Eudragit®

E100

5%

3D .

3D

5% Eudragit® E100 .

3D

. 1.45~1.50mm

0.1mm 3D

, 5

( 30%, Eudragit® E100 5%, Kollidon® CL-SF 2%,

PVP K30 5%, TEC 5%, Talc 5%, HPC-L 53%)

,

.

3.2

3D printer shell thickness

(infill) .

( 5) 3D

printer shell thickness 0.8mm

30, 60, 90% 3D

. [ 3]

160℃

.

30% 60% 90%

[ 3] Pictures of 3D printed immidiate-releas tablets according to

infill (30, 60, 90%)

3.3 3D

3.3.1 Compatibility

FT-IR

-C = O -C = O

1725cm-1 1684cm-1 .

1725cm-1

. API

[ 4]

compatibility .

[ 4] FT-IR spectrum of filament containing naproxen prepared by

HME. naproxen Na(A), physical mixture(B), filament(C), Eudragit
®

E100 (D), PVP K30(E), and HPC-L(F)

3.3.2

3D

98.0~101.0% . [ 2]

3D

.

[ 2] Content and weight variation of naproxen 3D printed

immediate-release tablet according to infill %

Infill (%) content(%) Weight variation(mg) Friability(%)

30 98.7±0.80 0.5±0.00 0.0344

60 100.7±0.96 0.5±0.00 0.0349

90 10.4±0.79 0.5±0.00 0.0248

3.3.4

Infill 3D
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[ 5] .

30% 45 80%

. [ 3]

. 3D

infill

.

[ 5] Dissolution rate of naproxen in 3D printed immediate-release

tablet according to infill %l

4.

HME 3D 3D

,

.

1. HME 3D 1.4mm

.

30, Eudragit® E100 5, Kollidon® CL-SF, PVP K30, TEC 5,

Talc 5, HPC-L 53% .

2. 3D

3. 30% 45

80% .

HME 3D printing

45 80%

,

, ,

.
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