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Warranty Information

The products are warranted for the repairs, or at its discretion the replacements to be
free from defects in materials or workmanship within original specifications for a period
of 1 year from the date of shipment.

This warranty is void of :
(a) the product has been damaged by negligence, accident or mishandling, or has not been
operated in accordance with the procedures described in the operating instruction.

(b) the product has been altered or repaired by other than Femtobiomed service, or adaptions
or accessories other than Femtobiomed products have been made or attached to the product.
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1.1.1. 2 &

Dispenser

Syringe holder
Sample clip

Sample stage
Camera

LED backlight
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Level-control screw
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Figure 2. 2H I{'d

Note! AE2|Z HH = =H R0 ASZLICH



1.
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Figure 4. 8% &(Setting window)
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1.2.2. BE[ B{X| =&

SmartDropd A= ZE| EX| 7|5& X|AoHH, otHE EH AY AHS EFoALL MES ol S
o2 7tX| £ 7|55 et ofH HX| 2 Zae & ST

Stage moving:
HX0| =L IKIE EIX|&=E0|E2 XF & = AFLIC

Camerazoom:

A2t AKX E ZOLE He{M FIH2HE &F0l/F0I2 & += UELIT
Needle height:

StH ol HH=9lofl dX|e ZXIE &Hl 51 ¢ of2i2 SZ|0|H Hi=9| 0|12 28 & + &L
Needle disappearing :
H= 20 M HEH & tHe| B2 otH Hi=0| QK= SO0Vt SHHM|A 2O|X| gfA| EL|Ct
Liquid pumping:
AXl, S|, AX| M| 72| &7t2f2 SAl0]| HHS 2I0ilM +2YEo = ZX|0|H HXo| kg ZHSHH

23 84 YALIC

| H

HAME HAK 710|E SHHE AHMEX] B4 4= UASLIL.

Droplet positioning Zoom In/out Needle up & down Pumping or suction

Figure 6. Multi-touch screen guide



2. 5= 2X[5}7|

2.1 2% g

1. SmartDrop YH|E +H0| & St= o fIX[AIZLIC.
2. 2H|of HIE O = +H ZH LIS 08310 S %&E < CHA| of H =felgh|rt,

=
3.12V MAUO{ME{2t USB #|0| 2= SmartDrop 24| SH| A= 2t2te| ZTEO| HALLIC

4, SmartDrop 2ZE2J0{7} M X| El ZAFE0f 31| HO{HE{Q USB 7|0|E 2 B2 HALICL

3.1 A[AHR QAR
SmartDrop 2ZEQ|0{= - Windows 10_64-bit =2 1 0|&2| HH0A HAXHOZ X S3tL|Ct,
3.2. E2to[H HX]|

1. E2t0|H MX| A S (SmartDrop_Driverinstaller_X.X.X_full.zip) &AtO|E0| A CHRZEBHLICE,
website: http://www.smartdrop.co.kr/support/downloads/

2. setup.exe. THY S AEBIL|CE

3. AKX otHO|| Lt2= X|A|off w2t X2 E2t0|HE X ELICt.

3.3. AT Eg|0] K|

1. SmartDrop MX| I} S(Setup_SmartDrop_x.x.x_64bit.exe) HALO|EO| A CHR2ZEBIL|CY,
website: http://www.smartdrop.co.kr/support/downloads/
2.CHREE ot X It S AASL|CE

3. %] 20| Lt XIAlof uf2t Af2tH2 AZEY0S HX|BhLICt,
3.4 2TEf0 2F 27

ATEQI0o FHMO &ES ?IdiA calibration IH Q!

xxxxx_angle.txt, xxxxx_cradle.txt, xxxxx_focus.txt, xxxxx_scale.txt J 2|11 xxxxx_servo.txt 2| T2
8= Al windows CIZE2| C:\SmartDrop\Calibration 0ff Z&tz|0{ Q0{0F BfL|CY,

xxxxx= SmartDrop2| Al2|Y HHL|CE

Note! calibration Y2 A5k SmartDropZH[off Zetz|0{QU&LIC.
Note! C:\SmartDrop\Calibration of = O A= Qo|Z AX|SHX| OIM[R. &S 2| 21210 EL|Ct.
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DISPENSING

248,25 uL Speed 2.0 | Drop Volume

i Needle Height

..‘.. i ir | m W @ [reiative posimon|

Figure 7. Dispensing section
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Dizpansing

zt=5tx| k2 21x|(Non-operating position)



1. Piston origin HES 22|(Z2 EX|)&LICt.

2. Help 0| 23 & T2 FAP7|0f| ZZot 2| HHE MSLIC.

Help EAl= CH2at Z&LICEH Please install a syringe filled with 0.25ml liquid.

3. FAb7| = (Figure 6)2 of2et ZH&LICt.

1) Piston-locking screw & 11 syringe doorg ALt.
2) Syringe-locking screwE EL}.
3) FAZIE holdere| F2toh 9| X|0f| ZASHCL,

4) Syringe door € B 11 Syringe-locking screwE Z2IL},

5) Piston-locking screwE E50 21 F&td| HAE|R=X| lotry,

piston control slider

piston holder

syringe holder

syringe-locking screw

syringe door

Figure 8. Dispenser



5.2. ME 2X|A|7|7]

. Dispenser £ ZE ™ ¢|%|(non-operating position) 2 E&L|C}.

Mo

sample stage 210l SZL|C}.

. Dispenserg &5 9|%x| 2 (operating position) Hf&L|C}.
OlHZCR QT E ZHEEILICE

uH M| ths 2
MBS 20| DFLIC,

pﬁgn-bwwl—l

1. Needle height section®i| M up/down HESE HF=2| E%0|E MAS| ZHBLIC
2. stE BF £ E AHELCH

3. Liquid out 22 Liquid in HEO = HZo| o

Ill|0
.|.
ot
oot

L
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5.3.2. 83 2M HF5Y

Dispensing motion setting2 3l Auto dispensing Al0]| 52| E50|9t =5 AFHO| 4

Dispensing Motion

Ready Dispensing Back-off
Enable 7] il =]
Speed 1.00 1.00 1.00
Needle Height 5.16 158 627

Figure 9. Dispensing motion &%

. Setting &2 &7| 26l Setting HES S=IFLICL
S 9IXIA7|1 H59| £0|E FolgtL|Ct.
A2 £O|E FSLICL (Figure 7)
2

1

2.H =
3.Ht=59| EX0|E ZHoIH Zt 2 X[He £
4 =0 g £0|E YHSLICL

22 Hhs9| f{XI0fA HI=2|

. Display view Of|A| M Z2| EHO| 7|2} Fof| & HiX|=|=F sample stageE S X 0|H 2|XIE TELICH
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Ready Dispensing

Figure 10. Proper needle heights for dispensing motion

1. Needle Ready HE S 22/5t0] H}50| 2F 2IX[0]| =5 SL|Ct

2. Yst= dXo| 28 HES S26tALE( 1pL, 3pL, 5pL 7t 7|22 HZELCt) &

3.2H 3PH0| B = Dispensing HES Z2ItLCt
HHS 0| dispensing position0i|A the back-off position@ 2 MetElL|Ct.

(Dispensing motion setting0llA &= ZIO=2 H&t &)

Back-off

Note! Dispensing section &% H2| liquid gage= FA7[0f = K|
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Figure 11. Types of dispensing

-1) Sessile drop 1-2) Drop with needle 2. Pendant drop

-III
I-H

2. Camera focus : &Ho| ZAl HH0j

HE HELICL

3. Baseline : Auto baselines 2&!5™M X522 baseline2 30IELICEH

DtoF Auto baseline0| M&tsX| QCHH £SO = WMt HIEIHO| MEH R0 baselineE dragsto] X3=0{FL|Ct.

Note! ‘Auto baseline’ 2 2% 1} HEHHO[ HEALE O[O|X| 7}

HHOj| w2t HietHO| BEALZF BESIX| oftg B2, +82= baseline% 30 ¥HIR!
Note! ‘Auto baseline’ 2 sessile drop2| HE{0| ATt baselines 2

HEfOIM = 5 LAS AL FHR!

4. Measurement : =2t EHOLX| S M™El ZHZ A|ZgiLICt,
5. Stop
SAM =312 Qs E MM 2052 STOPS Z22lstA|H ZId=0|H xS0 HEHA| ElL|C},

SEY =315 HFAI2H £20/012] stopHES AHESHAIR!

Note! SmartDrop?| 2 & X Zt= A== directory C:\SmartDrop\ 0| M= EL|C}.
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Contact angle Hysteresis | Surface energy | Experiment

Project Name | - J

p \ o Auto Focus
Sample Name v J

[ ] Drop with needle

Auto Baseline
Show GEM process e

e Measure

= -

Figure 12. Contact angle measurement tab

1AH

« O

e

HH 2|0 HX S 2FELICt (Sessile drop)

-

2. Project name} Sample nameS Y ELICH YU2st 0|E2 A HUE XNHSH= directory 2|

O|Eo= HYELILt O|F 8¥E 3

—

X|%OH default 222 XMEEL|CE
3. ‘Drop with needle’ 2| H|3 HEA|E si|FFLICt.
4, Animating == GEM| x| A4t 22 B0 HOA|H ‘Show GEM process’ £ M| 3 otH|L.
5. X o| et £ 2 TT| 2l¢H Auto FocusE S2/5HM 1.
6. Baseline2 AH5}7| 2/3t Auto baseline2 22/5t4 1.
(2eF, Auto baseline0| Het5IX| QACHH 50
7.MeasureE 22I5IA|H ZF0| AR ELICH Zup&0| G2|1 4= X otof| ZupZ0] 2tHo| E=EL|CE

* Full AutoE 22{5HA|H 5~7H B3-S o Hofl +#SLCt

Z X1} HietHo| MEH B0 baselineS dragsto] ¥E0{FLICt.)



3.

4.
5.

7.

8.

HE BH 0| AXS 2T
. Project name2t Sample nameS ¢

‘Drop with needle’

Animating == GEM2| =X| A&t IPHE B0 2/ QA ‘Show GEM process’ £ M3 5t K.

o
1

H

=

of Mot £HE T7| 23l Auto FocusE S22I5HM|2.

Drop with needle &E{0| M= Auto baselineS AF25HA 4 gi&LICE

+SOE Hxut HiEHHS| ME 220] baselineS dragst] %3:0{FLICE

BaselineS CHA| 8t H oA 27| 96l Refine Baseline2 22!stM( Q.
(2tef, Auto Refine baselineO| M&tstX| QICHH CHA| 3HH £E O dragsto] baselineS ¥ 0{FLICt.)
MeasureE S2IstA|H ZH0| A|ZHEILICE, ZatEo] Ea2|1 4 Zotof| Zatgto| stHof| E3EL|C,

- 1o

(*Full Auto = drop with needle 2ENME= X|IE|X| t&LICE.)

- of Mamtlbe 2 Dol B of TiwehdCdp f Dbt g f TV - of Mamslbe 2 Dol B of Tiwehd T of Dot Bl of, T
| Ve i Targmatow 20T Tapetay 33T '
Hursty #1 A% ety
a LB Ange= [10* Ange= [10*
| TR Wik 72 o Wizkiee @3

Pisp 112 Fa

Mise M Fe

Sessile drop Drop with needle

Figure 13. Contact angle result windows
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SmartDrop2 &2 o] ZHE 9ol ‘Tilting Method’ 2t ‘Captive Method’ £ XS gLCt,

8.1. Tilting Method

HHOR cradleE 0'~90° AtO[2] ZHE 2 tilting

Contact angle ysteresis | Surface energy

Auto Auto
Focus Baseline

Angle Step
Guideline
1.0 (M) -

Hysteresis (8_adv-8_rec)
measured by tilting
sample surface until the

drop slides.

Figure 14. Contact angle hysteresis tab-tilting method

=]

1.Cradle®| ZI=E 0 ° 2 HF7| 2[dH Origin HES S=IetLICt.

=&t

FgL|Ct. (Sessile dropt ZH 7Hs)

N
H
rg
0x
Ml
=2
JO
ikl
mjo
F-I[[

3 e 7| 2ol Auto FocusE Z2/8tL|C.

4. Baseline2 M X5s}7| /8t Auto baseline2 22!/5IM|8.

(3te}, Auto baselineO| Hetstx| Gt $5O2 WX} HEtHO| HEHO| baseline dragsto] 0{FL|Ct)
5. Angle Step SM0f| #5t= tilting Z =S YHFLICH

6. Run2 22|5tA|H tilting hysteresis 80| A|ZHEL|C}.

7.Tilting =7t 90 * Off O|2H XIS ZE £F S OHALICE

o



8.2. Captive Method

Contact angle is | Surface energy

Tilting

Captive

Auto Refine ~ I
Focus Baseline 7%

b &
©_adv RUN Guideline

Hysteresis (8_adv-8_rec)
measured by

water-injection for 8_adv
e—rec RUN and withdrawing for 8_rec.

Figure 15. Contact angle hysteresis tab-captive method

Wb

. Display image0i| A %=1} Ht=tHO| HZMO| £50 2 baseline2 dragdto] 2x0{FL|ct,

|8 Refine BaselineS 22I5IM| 2.
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D
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rot
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El
ot
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N
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6. MZTIZH(Advancing contact angle)Z& 2 ¢l4ll(0_adv) Run2 S2IgfLILC}.
7. SmartDrop®2| dispenser 7} T Tzt ZHE 2l S22 2ES FIMAFBLICL

2
(Ml He| MEIZE capture 20| AFS2E HELILE)
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00 TH
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~C Ko F
K S 3 K
1oF ol B 3
. ~ H @&
N = Hu o K-
N K- %0 1M
0 - N ™

dragdto] 0| FL|LC

o

ZMH0|| £59Z baseline
ELct.)

| &
5.BaselineS CHA| o1 FwdHA| 837 9I3 Refine BaselineS 22!5H4IR.
6. 2T1Zt(Receding contact angle) 5 E & 2IH(0_rec) RunS S2LIC,

4, Display image0i| 4| 4% 3} H=HHO|
7. SmartDrop®2| dispenser?}
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9. BHO|AX| £F

Surface energy tab2 HEH &2 (Surface Tension), 1X| EH0jL{X|(Solid Surface Energy) 12|11

1A EHOL K| A M7|(Solid Surface Energy Calculator)sH2 2 ZatgtLICt

|
Contact angle Surface energy | EXperiment

Surface Tension

Solid Surface Energy

S —

Solid Surface Energy Calculator References
8 _adv S ) y_sv 0000 (mNim)
v [ ) y_sl 0000 (mNim)

Figure 16. Surface energy measurement tab

1. 4E BEHO| HX S 2FELIC (Sessile drop)

gr%x7| 2|slf Auto FocusS Z2IgL|C},

EY w N

HI
M

2!

2
Al
1o

Bt

2
mjo

)
=
1
rg
2
re
=
rin

O|O|X[7t Y= HL20 7t &5)
2 N} HiEtHO| XL 20 baseline dragsto] 330 FLCt.)

5. Run2 22542, Zatxto] 2|1 surface tension £7H0| 2 32 AT FISEL|CE

. Baseline2 MZ317| 28t Auto baselines 225t
o

(22, Auto baselineO| M&etsHX| QCHH 5

6. Liquid-vapor interface®| surface tension 29l y_IvE A EL|ct
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9.1.2. &X% (Pendant drop)

1. Needle2 Needle Ready position2 = F11 HH=0| #X S O{ELIC}. (Pendant drop)
2. ‘Pendant Drop’ Off H[2gtL|Ct,

3. MXo| XS U3T| 2[H Auto FocusE S2/giL|LCt.

4, Rung 22/stM|Q. Zat&o| E2|1 surface tension ZH0| 2 38 HT XIMEL|CE

5. Liquid-vapor interface| surface tension 2t¢l y_lvE | ELICL.

»ﬁ
'i

-_-'!
’.
.+:_

Tt (8]

Figure 17. Surface tension result window

X EHAULX| £ (Solid Surface Energy Measurement)

SmartDrop<| 14| EHO|L{X| ZH2 captive method(Drop with needle)of| 7|4tst HZIzt

AEHELIC M2 SH0| BL 3 BHF2 20| 0|20{FLICE. (Pendant drop)

N w N
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M
rot
12
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c

(7,]

mlm
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. Display image0i| A %=1} Ht=HHO| HEMO| £5 202 baseline2 dragdto] 2%0f FL|ct,

Baseline2 22!stM|Q.

do
OF
——
A
)
=
3

5. Baseline2 CtA| sHH " ustA| 57|

6. RunS S2EI5tMIR. ZatE0| E2|1 TEZ ZFS AMZELC.

I

SmartDrop?| dispenser 7t MEIZt ZHE 2[dl| RS2 EES S7IAIAH FLICL

o
=
(Ml el HZXIZt capture 20| XS 2 HEL|CE,)




0
8. MTIZte| £Ho| BLHH dispenser= XIS 22 Needle Ready $I%x|2 7tM CHS THA[Ql HH

9. SmartDrop0| XA}52 2 Pendant drop2 TtEE & X7t 7|CHAFAN L.
10. Pendant drop0| 43XC 2 FH|EH BH & ZH 3 AIFHLICH (Y3E FE 2

11. Liquid-vapor interface?| surface tension 22l y_IvE | ELIC}

12. Solid-liquid interface 2t solid-vapor interface2| ™ Of|LX|2| £|Z Zat Ztol y_sl 12|

y_lvoil 2|3} #|AHEL|Ct,

SLEC AT - STNEF
LR wr

- TURTE]
sl

[TE
pARe

e Anga )

= ]
L

%
K *"%'v*-ﬁ‘

Easfazn Tarsdn (mbie)

Therss {81

Figure 18. Solid surface energy result window
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9. BH|HX| £F

9.3. IX| EHOf|LA X[ A[AZ] (Solid Surface Energy Calculator)

1. MZIZH 6_adv 2t liquid-vapor Zto| EH & Zioly_lv S i=igL|ct.
2. CalculateE Z=/gL|C}.
3. Solid-liquid interface 2t solid-vapor interface2| EH of|L{X[2| 2| A1} 242l y_sl 32| y_sv 7t 6_adv 2t

y_voll ofsl| Al &HELICE
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‘Experiment’ tab 2 FA[ZE Sote| MM o| tHolS FXE [ ALERILICL F= 5 /St 22 FAZS

a0l FE5HA| AFZELICH &glel Zub= EfY AT SEHE 0|2 S Eetsto] MEELICH

Surface energy | Experiment

Project Name

Experiment Name

Drop Number 1

Auto Stop || Focus Lock (
Duration (hhemm:ss) | 01 00 00

Pericd (s) 02

Image Saving Rate | 1:1 =il

Figure 19. Temporal experiment tab

1. Project nameXt Experiment nameS YHSL|CL Y2t 0|F2 MY 2ME MESH= directory 9

3. Auto StopOfl A2 EA| E|0f UASH A[ZF D b= 2AQL0| HH0| Bt Ao = ZFE|M XIS = HaA| ELIC

2
2
2
>
X
]
I}
&
—r
>
il
2

SEAELICE MAH E AKX g2 B0

rir

4. Focus Lock0fl M3 EA| &
A Zxo| MMYCHE |X[ELICL
5. Time duration2 period S4& & eLICt. J2|1 image saving rate2 HHSHAIR.
6. 3IHS HA|1 stage?| £0|7t Z 20 HHSEHX| ZolgfLCt,
(HEO| AIZHEIZ 0l = Stage?| 4,5t SXI0| HFHYELICE)
7. Start & 22I5HM|R. 3tH2| REZ0]| status message?t SLICt.

8. 31Lt O|Ato] =g A% & AL (multi-drop), A3 Fof 2t7te A Saig

o
OF
——
(%]
~+
Q
(42
D
_\,:
05
o
Hu
1o
£
i
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Contact angle

Surface energy

Project Name [ WMyProject - ]

Experiment Mame [ Evaporation_01 ']

Drop Mumber

Auto Stop  [_] Focus Lock

Duration (hhmmss) [ 01 |[ 00 | 00 |

Period (s) @
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Don’t worry,
We’ll handle it!

SmartDrop2| Support B2 AH Hst ME HATOE FHE0] JELIC
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Support 031.622.8502
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