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Fabrication of an ultra-fine ginsenoside particle atomizer for drug delivery
through respiratory tract

Byung Chul Lee'*’, Jin Soo Park!, Woong Mo Yang®

"Brain Science Institute, Korea Institute of Science and Technology
*Department of Convergence Korean Medical Science, College of Korean Medicine, Kyung Hee University

Objectives: The purpose of this study is to fabricate an ultra-fine ginsenoside particle atomizer that can
provide a new treatment method by delivering ginsenoside components that have a therapeutic effect on
respiratory diseases directly to the lungs.

Methods: We fabricated the AAO vibrating mesh by using the micromachining process. The starting substrate
of an AAO wafer has a 350nm pore diameter with 50 «m thickness. A photomask having several 5um
opening holes with a 100 «m pitch was used to separate each nanopore nozzle. The photoresist structure was
optimized to pattern the nozzle area during the lift-off process precisely. The commercial vibrating mesh was
removed from OMRON’ s NE-U100 product, and the fabricated AAO vibrating mesh was installed. A diluted
sample of 20mL with 30% red ginseng concentrate was prepared to atomize from the device.

Results: As a result of liquid chromatography analysis before spraying the ginsenoside solution, ginsenoside
components such as 20S-Rg3, 20R-Rg3, and Rgb were detected. After spraying through the AAO vibrating
mesh, ginsenosides of the same component could be detected.

Conclusion: A nutrient solution containing ginsenosides was successfully sprayed through the AAO vibrating
mesh with 350 nm selective pores. In particular, during the atomizing experiment of ginsenoside drug solution
having excellent efficacy in respiratory diseases, it was confirmed that atomizing through the AAO vibrating
mesh while maintaining most of the active ingredients was carried out.
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Fig. 1. Schematic of an ultra-fine ginsenoside atomizer system and its application for drug delivery to the

lung.
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Fig. 2 Fabrication process of an AAO vibrating mesh for the ultra-fine ginsenoside atomizer.
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Fig. 3. Optical and SEM pictures of an AAO wafer(top). Optical and SEM pictures of patterned PR on the
AAO wafer(middle). SEM pictures of the fabricated AAO vibrating mesh(bottom).



Journal of Convergence Korean Medicine 2021;2(1)

+ SEM ARRIE Fa&f 1 4 2l A 5
7ML Eole oF 20/1m§— 7P<lb PR ©H-& 7}
Z QBZE O-0lA & Atk ot Sl HEF
© & 500nm FAE 7He &FvE wes S3e)
I o]Fo) dFnFE lift-offste] HFHo7 Ay
A9l 350nme] tEF< 7= =Enozze)s THE

SEM ARRIES HoEnh ok & F3t = SEM

ARl W A BES PRE dRRE =X
2 RO 350nme] HEol EAshe FEelil
gk %EH

Shehal g BES 500nm el

Atomizer system

mAU
150+
; 20R-Rg3
1253 5
] 20S-Rg3 |
100 b4
1 v
757
so—f
25—f
r;}_I||I||II||I||I|||I|
45 65
Time {min)
(a)

350nm thes 22 Ftolth olF T 9o
2 erlEe 7Y
Aoz & Az

2. AAO IS mi+1E S8t TMHA0|IE

22 2} Zt

AR AAO A5 W4T Bol ZR4 ool

PG w4 ol BAE Sk 287 U

Aol AEe wEe e

=4 FolAE Faf "t

US Power ON

20RRg3  pos
|
|

(%3]
]

20S-Rg3

s
0]
I T I T T Y

w
L

]
o]

—
]

I~
i

65
Time (min)

(b)

Fig. 4. Optical pictures of the atomizer system mounted on the NE-U100. Before powering on the ultrasonic
transducer, no mist appeared on the surface of the AAO vibrating mesh. When the ultrasonic transducer
was turned on, the mist cloud was generated from the AAO vibrating mesh. The HPLC chromatograms of
the ginsenoside-containing sample before (a) and after (b) atomizing through the AAO vibrating mesh.
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