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Variation of Nutrient Broth Droplets Patterned by Electrospray
System with Flow Rates
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Abstract

An electrospray patterning method has been considered as a new and effective way for controlling very fine
droplets. Drop-on-demand patterning for unstained nutrient broth on wafers was newly conducted with an electrospray
pulsed jet. The patterns had been made under varying experimental conditions including flow rate, vibration frequency,
and translational speed of the electrospray patterning system. In this experiment, especially, variation of nutrient broth
droplet was measured under varying flow rate conditions. This new technique has a potential to be applied in biology
experiments and hormone medical industry.
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Fig. 1. A schematic diagram of the experimental setup

2
Tektronix, The US)¥  ©A %35 (TDS2014,
Tektronix, The US)E A&t} vAwZ3 A3}
€ Al (Pulsed Jet)S 7HA8}3H7] 918 CCD Camera
(Marlin F-145C2, Allied Vision Tech, Germany), 2]
2 g2 F9 (LS-100W, Light Solution, Korea)S
AHEEEGTE H"e] ® ¥& Felsty] $ls8 cCD

2.2 482 2 A
AAETAA ] AU Aeg AAzo R Flst
7] 918 171000 AC LAY A #
]_

A= (P6015A,
35



o

AEFE o] &3
Camera (INFINITY1, Lumenera Co, Canada)s -3+
B8keu|7  (ECULIPSE ME600, Nikon, Japan)¥}
470-490nm 7] TS AR T2 FL& AMSSIT

S=F 27

2.3 AAER g 2 sl
A=A 3 (Syringe pump)’t AEHEL NS FA
7](Syringe)1 A1 A& 100 xm?] v .
v A =ZFoll= 10xL/mh, 20L/Mh, 30 «L/Mhe] %S
BUErh 377 9 oA AR oA
AABTLAI B 07 Hets Ao} o] W 1.0kV
etk %:M—m— A Q) 20H8] F1E %
TR A Bk @ ZAlo] FAHW
1omnvs?] 1HE HE2 AU

u{o FHJ

Fig. 2. & ZAEF AN A8E T8 ddstd A=
At S FHERHAN A S o] g3t P A
olth. 2447t AE F%0] 10 LhY 3%, BE 30
20LMY AF, C& f%°l 30xLh 4 B9
Hstd A5 A AE YErdTh

Table 1= Z47He] #1070 4] A5}
T AH Atele] H AgE BRAFEL o] 104
L/hed A A4 252 it 80.4+£7.64 1m o1,
ol 20 LhY A9 125+104 pm, 1E I F

oo

Zo] 30uL/h 4 7
frgol

& 151+10.1 £mO & YER

S7kgel wel HA o] 2 Fol Frigh
(=3.53x+48.2,R°=0.9774)= & 7 AUtk fFEFel 104
L/he A9 F A xpole Hit AglE 369+11.3 u
m o], 0] 20 L/hY -9+ 34548.62 pm, 1

)
it
oz

a2

o fkol w2 W3l Ay 117
23 Fo] 30 L/h 4 FFolE 3254991 pmOFE
vebgtth fo] Frhstel| whal AF o A2 =
Zveta, o wE T AH Alolo] A Al st
AAE & 4 9t

Fig. 2. Patterns of nutrient broth
droplets. The flow rate of the
electrospray system were (A) 10 uL/h,
(B) 20 uL/h, (C) 30 uL/h. Scale bars
are 50 wm respectively.

Table 1. Diameter of patterns of droplets and distance between patterns of droplet. (Experimental Conditions :

20Hz, 1.0 kV, 10 mm/s)

Flow Diameter of patterns .
Distance between Patterns of Droplets
Rate of droplets
10 ¢#L/h 80.4+7.64 1m 369+11.3 gm
20 1L/ 1254104 pm 34548.62 p1m
30 p#L/h 151£10.1 g#m 3254991 ¢#m
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Fig. 2. Patterns of nutrient broth droplets. The flow rate
of the electrospray system were (A) 10 «L/h, (B)
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