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Manufacturing and in vitro Characterization of Composite
Drug Delivery System (DDS)

Won-Shik Chu’, Suk-Yong Jeong’, Jeong-Bin Park’, Sung-Hoon Ahn”,
Jae-Hoon Lee™ and Sang Chul Chi™~

ABSTRACT

The Rapid Prototyping (RP) technology has advanced in many application areas. In this research, implantable
Drug Delivery System (DDS) was fabricated by an RP system, Nano Composite Deposition System (NCDS).
The DDS composite consists of 5-fluorouracil (5-FU), as drug particles, and PLGA85/15 as biodegradable
polymer matrix. To have larger surface area, the DDS was fabricated in a scaffold shape, and its degradation
was tested in vitro environment. Biocompatible Hydroxyapatite (HA) powders were added to the drug-polymer
composite in order to control drug release. Test results showed a possibility of controlled release of scaffold
DDS over 50 days.
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Fig. 1 Comparison of drug release curves.
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Fig. 2 SEM image of drug/HA/PLGA composite.
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Fig. 3 XRD results of DDS materials.

Table 1 Properties of 5-fluorouracil

Property Value
Intratumoral Implant Hepatomas
Melting Point (C) 220 ~ 282
Molecular Weight 130.077
Absorption (%) 20 ~ 100

Table 2 Properties of PLGA85/15

Property Value
Synonym Lactel BP-0100
Inherent viscosity 0.15-0.25
(dLig (lit) T
Melting temp (C) 60.0

Molecular Formula [-OCH(CH3)CO-]«[-OCH,CO-]y

Table 3 Properties of hydroxyapatite

Property Value
Molecular Formula Ca(PO4)s(OH)2

Density (g/cir) 3.16
Avg. diameter (nm) ¢ 100 ~ 300

Application Bone ingrowth, repair, and regeneration
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Fig. 4 Hardware system of NCDS (a) deposition system and machining
system, and (b) deposition and cutting tool of NCDS [9].

Table 4 Hardware specifications of NCDS [9]

Hardware Specification
3 Axes-stage 1/m resolution
Pressure of Dispenser (kPa) 15 ~ 600
Inner Diameter of Micro Needle (um) ¢ 140 ~ ¢ 800
Diameter of Micro Tool (um) ¢ 50 ~ ¢ 1000
Spindle Speed (rpm) Max. 46,000
Heater (C) 20 ~ 200
PMAC

System Controller (Multi-tasking board)
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Fig. 6 SEM images of fabricated scaffold.
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Fig. 7 Changes in compressive strength of drug-polymer-additive composite
as a function of HA amount
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Fig. 8 Shape changes over time by different amount of HA in PLGA
polymer.
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Fig. 10 Test results of drug release over 50 days [10].
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