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With recent development of 3D printing technology, its applications to the bio-industry are increasing. Many research
studies are being done for manufacturing personalized tablets through this technology in the pharmaceutical process. In this
study, to control the dissolution rate of tablets, a lattice structure was inserted into the tablet and the dissolution rate was
compared. The tablet proposed in this study can be manufactured by the FDM method, adopting a lattice structure with a
large surface area-to-volume ratio. Tablets containing various lattice structures were fabricated using water-soluble PVA
filaments and dissolution experiments were conducted in water at 37°C. As a result, it was confirmed that the specific
surface area and the mass loss rate were proportional to both the 3D lattice structure and the monolith structure. Among
different structures, the diamond structure had the most active dissolution.
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Fig. 2 3D modeling unit cell

AAsiet20]. T BAIS AFShetl loid Sell H= Het
RIEZF Fasty] o PVA HEPHIE(e-SUN, Chinays AR
shoict. PVA HepflEe] 3D ZRIgS 9k HHe) xS 4
A7) S8l Rt 239 24& 2ARIIG. 3D ZYHE =
A2 Table 13t et HAIE st AR stofoF FA| 5
o At 725 ZHY & 5 9OER 7} 30 wol= M W
= 007 mm= s =5t AATE SHlol B dEsHA

H2ke7] 98kl HEBrimye st A S5 ZHES| A
of eFe 5= B4tk PVA ZeE Zgo] A 4g =g
2EE 190-210°Co|EB2 =& 25+ 195°C, H|E 2%+ 65°C
Z A3t ZHE &= 50 mm/s, =& o]FEEE 150
mm/sz AT Fig. 304t AX72E w47 G
o] d7A|2} FDM 3D ZF ¥ (Creatable D3, Korea)s ©]-83}
9ol ol g ARt 2y AaE HojE)

3. 3o &

oo

Fig. 4ofl4= 37°C A== 300 mIE H]7]o] o] Rt 7]50]



SEEEZSEX| M40 M8gE August 2023 /635

Table 1 Tablet 3D printing conditions

Properties Conditions
Substrate PVA filament
Layer height [mm] 0.07
Nozzle temperature [°C] 195
Bed temperature [°C] 65
Print speed [mm/s] 50
Travel speed [mm/s] 150
Build plate adhesion type Brim

L L0

(a) Gyroid (b) Diamond (c) FCC foam 4. A4}

(d) Hexagonal (e) Triangle (f) Square
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Table 2 3D lattice structure disintegration experiment result

Before mass After mass Mass loss rate Specific
Model [e] [e] [%/h] surface area
i s ’ [m*/ke]

Gyroid ~ 0.644+0.011 0.410+0.037
Diamond  0.622+0.004 0.330+0.038
FCC foam 0.642+0.004 0.470+0.038

36.4+4.7 3.144
46.9+3.2 3.305
26.8+6.3 1.944

Table 3 Monolith lattice structure disintegration experiment result

Before mass After mass Mass loss rate Specific
Model [e] el [%/h] surface area
§ s ’ [m/kg]

45.6+2.8 2382
39.1+4.2 2.178
36.2+3.3 2173

Triangle 0.610+£0.010 0.332+0.019
Hexagonal 0.628+0.018 0.382+0.022
0.624+0.009 0.398+0.024
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Fig. 6 Disintegration experiment result graph of 3D lattice structure
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Fig. 7 Disintegration experiment result graph of monolith lattice
structure
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