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In a cyclosporine experiment using a robotic liquid handing system has found a deviation of its standard curve and low
reproducibility of patients's results. The difference of the test is that methanol is mixed with samples and the extractions are
used for the test. Therefore, we assumed that the abnormal test results came from using methanol and conducted this test. In
a manual of a robotic liquid handling system mentions that we can choose several setting parameters depending on the
viscosity of the liquids being used, the size of the sampling tips and the motor speeds that you elect to use but there's no exact
order. This study was undertaken to confirm pipetting ability depending on types of liquids and investigate proper setting
parameters for the optimum dispensing ability.

4types of liquids(water, serum, methanol, PEG 6000(25%)) and TSH 1251 tracer(515 kBq) are used to confirm pipetting ability. 29
specimens for Cyclosporine test are used to compare results. Prepare 8 plastic tubes for each of the liquids and with multi pipette 400
# of each liquid is dispensed to 8 tubes and 100 2/ of TSH 125 tracer are dispensed to all of the tubes. From the prepared samples, 100
1 of liquids are dispensed using a robotic liquid handing system, counted and calculated its CV(%) depending on types of liquids. And
then by adjusting several setting parameters(air gap, dispense time, delay time) the change of the CV(%)are calcutated and finds
optimum setting parameters. 29 specimens are tested with 3 methods. The first(A) is manual method and the second(B) is used robotic
liquid handling system with existing parameters. The third(C) is used robotic liquid handling system with adjusted parameters. Pipetting
ability depending on types of liquids is assessed with CV(%). On the basis of (A), patients's test results are compared (A)and(B),
(A)and(C) and they are assessed with %RE(%Relative error) and %Diff(%Difference).

The CV(%) of the CPM depending on liquid types were water 0.88, serum 0.95, methanol 10.22 and PEG 0.68. As expected
dispensing of methanol using a liquid handling system was the problem and others were good. The methanol's dispensing
were conducted by adjusting several setting parameters. When transport air gap 0 was adjusted to 2 and 5, CV(%) were 20.16,
12.54 and when system air gap 0 was adjusted to 2 and 5, CV(%) were 8.94, 1.36. When adjusted to system air gap 2, transport
air gap 2 was 12.96 and adjusted to system air gap 5, Transport air gap 5 was 1.33. When dispense speed was adjusted 300 to
100, CV(%) was 13.32 and when dispense delay was adjusted 200 to 100 was 13.55.

When compared (B) to (A), the result increased 99.44% and %RE was 93.59%. When compared (C-system air gap was
adjusted 0 to 5) to (A), the result increased 6.75% and %RE was 5.10%.

Adjusting speed and delay time of aspiration and dispense was meaningless but changing system air gap was effective. By
adjusting several parameters proper value was found and it affected the practical result of the experiment. To optimize the
system active efforts are needed through the test and in case of dispensing new types of liquids proper test is required to check
the liquid is suitable for using the equipment.
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A EHoll= automated pipettor, incubator, washer2}
gamma-counter 2 O] 0| X A AHE3}F A= QLA|HE HS
AAL GBS WYsH=T) of2lgo] L, plated AHE-5H= 7
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=AM Ad IS IdEolgE F7HE G e
eloll g3 ik, T aolE el
3}o] HA}S= CyclosporineZd A}o| A standardgt&©] curve
£ Hlojupar, 3R] o) A& /o] 2A| Hof A= Zlo] H
QlobelS o) TS manval 2 518 ) 2}
Z 0 2 1} 2= Ao] EelE it} Cyclosporine %
oldle] eEg wWelolAAE AgHL Aom
Cyclosporine 1] &} 4] £ ¥1-<: QLA § & 51 2a517]
213}l TDM(Therapeutic Drug Monitoring x| & 2F &5 &= 2 Y
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APz Th2 A Afe} ok o] methanol & Aol ATtk
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Fig. 1. Multiprobe 1l plus (Perkin Elmer, Massachusetts, USA).

Table 1. Existing performance setting parameters of a liquid
handling system

Aspiration Aspiration Dispense Dispense Transport System
Speed Delay Speed Delay Air Air
(ue/s)  (msec)  (ul/s)  (msec) gap(ul) gap(ul)

75.0 200.0 300.0 200.0 0.0 0.0

MR U

1. ohed

EAoA E57]5 o]-8-5to] AA| HAbe] ARSI Gl
47}2] &l (water, serum, methanol, PEG 6000(25%))2} TSH
"I tracer (515 kBq)& AHE 819111, A A| CyclosporineZd A}
AT vl sly] 98] 20161 190]] 2ol AL o=
Cyclosporine 7 4] 29712 43} th.

ABe FohA oz Adesith

1) multi pipette-2- ©]-8-3}-0] plastic tubeo]] 4712] 2] 8-H-2- 7]
7} 400 yf 253} tracer 100 pf A2 4o SHHZ 87
o] FAIE =HIsHAT FH E HAE 2771 = 100 w4

2500 CPM& 740101, SN 2 CV(%)E At
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Table 2. Pipetting stability test according to 4 types of liquids (Multiprobe |l plus)

sy HEAS
1 2 3 4 6 7 8 Wy mRAx —o
° ¥ (%CV)
water 29773 29537 29503 29702 29269 29033 29170 29516 29437.88  258.14 0.88
serum 29502 29334 29526 29235 29825 29772 29959 29973  29640.75  281.32 0.95
methanol 15470 22318 18861 18899 18731 18302 17828 19859 1878350 1919.66  10.22
PEG6000 27049 27178 26774 27115 26938 26765 26915 26657  26923.88  183.60 0.68
Table 3. Pipetting stability test of methanol by adjusting performance setting parameters
1 2 3 4 5 6 7 8§ W@ HEUI WEAS%UCY)
Transport 8804 13411 17606 11415 12242 11445 11374 13326 12464 2512 20.16
air gap 2
Transport 5801 8397 6853 7545 7279 7656 7008 8797 7417 929 12.54
air gap 5
System 11091 12010 9377 9973 10869 9824 11409 11762 10789 964 8.94
air gap 2
System
it gy S 30371 30535 30686 29993 30008 30874 30008 29671 30268 412 136
Systemalrgap2 yocse 13780 9843 12154 11698 15255 11972 11622 12372 1603 12.96
Transport air gap 2
Sysemair gapS 0035 30421 30792 30040 30276 31279 31009 30714 30620 405 1.33
Transport air gap 5
D‘Spelll(s)‘(:fpeed 18733 18306 24881 18412 16856 18383 20811 17397 19222 2561 13.32
D‘Spelll(s);delay 19020 18538 25861 18204 18131 18831 21482 18283 19793 2681 13.55
H == /\

2) Cyclosporine 4 A 2970 & (1) manual A} (2) &5
go10] 712 44 Go® AN () B

o 18] AL 252719 air gap,
b2 oA B55ke] 343 CPM2 CV(%)= A4tsto]
H7 o W2 CV(%)7k 2] M35 S75to] 2[4 9]

T =

S0k 4 QAT 7

715 o]

F71 ol g3l 4

A 473 o2 A RS e AnkE vl wstgick. 7
AR it ol Gl AT o] 7 Aol whel ALAT g3

AFE-3F A 9F-2 DiasorinAt2] Cyclosporine 7 A} kito| T}

= CV(%)rE

o)1l AXBRAT
manual A AE 7| EF 0 2 7|

R

A A 7k o0 2 AAF S w9

Y o

T} ZF Difference(%)2} At @ 2} (%Relative error : %RE) =

v w3 2otk

1) CV(%) A3} 4714 LN} tracerS 4]

CPMO] HEA4(CV(%))= water 0.88,

2 o

methanol 10.22, PEG:= 0.6821 A

methanol-& CPM x}o| 7} &
3F371A] &

[} A=}
=

AR g WSk th] 2 sl Ralet.

71Z& A4 gkl T

Hz=s)

serum 0.95,
© 2 ETH(Table 2).

Aoz eptoy,

1% oy 2] Z3}= B & methanol £F3}

o A<

ransport air gap 00]| & 2¢} 52 H 7 5} o]

AAF A CV (%)= Z+2} 20.16, 12.54, System air gap 0] 4] 29}
52 M7 Al 894, 1.36°2F LEFGTE System air gap 2,
Transport air gap 2= W7 A] CV(%)+= 12.96, System air gap
5, Transport air gap 52 ¥H7 A] 1.33 ©]¢] 31, Dispense speed
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O|7E. Aol ME MHS=2F7

£-30001| 4] 10022 M7 A] CV(%)+= 13.32, Dispense delay=
2000]| A4 10022 M7 A] 13.55¢1 A

9] TS b

Delay time2 2439

11, System air gap< 52 24 3192

© & YEPGTHTable 3).
© = Transport air gap, Dispense speed,

W CV(%)7t 71 Z Rk o 7%
= 1 CV(%)7} @A 5HA
ol H-2-2 3215} th(System air gap 5, Transport air gap 5

2 319 1) ©] CV(%) 7} 7S @A gt o] =,

Transport air gap

oJ5Fo| o} System air gapo]| 2|3t %
2) CyclosporineZd #| 297]E- (1) manual A A} (2) 71

AAF(3) =A% A A Zh(System air gap 00| 4] 52 H
%@4£ﬂéﬂ%w°§ﬂ&ﬁ£w4ﬁ4ﬁ°

CH&3 Zth(Table 4).

w75 ol83to] 7=

Aoz walth),

4%

A gro.E AN S o) At
4 mamal A} 23} gto] v]3) 2317} B 99.44%57}

Table 4. Comparison of the cyclosporine results among manual method, existing and adjusted parameters using a liquid handling system

Manual EE B A E 47 DIFF(%) DIFF(%)

(A) B) © (A&B) (A&C)

1 4831 76.81 53.66 58.99 11.07
2 62.46 139.06 70.73 122.64 13.24
3 138.15 257.72 146.35 86.55 5.94
4 66.23 135.27 73.92 104.24 11.61
5 268.08 500.7 275.28 86.77 2.69
6 150.58 278.68 155.54 85.07 3.29
7 41.83 94.47 45.02 125.84 7.63
8 473 85.49 53.97 80.74 14.10
9 31.81 61.17 37.29 92.30 17.23
10 143.54 266.22 149.5 85.47 4.15
11 129.6 292.17 125.36 125.44 327
12 109.72 227.09 120.08 106.97 9.44
13 76.22 160.05 74.19 109.98 .66
14 83.5 183.21 87.13 119.41 435
15 79.55 147.74 79.65 85.72 0.13
16 61.47 108.06 70.98 75.79 15.47
17 82.63 178.4 85.73 115.90 3.75
18 110.03 206.88 114.77 88.02 431
19 61.6 162.31 68.44 163.49 11.10
20 97.08 218.15 105.19 124.71 8.35
21 71.55 161.42 76.77 125.60 7.30
22 46.33 91.97 482 98.51 4.04
23 61.06 119.15 64.02 95.14 4.85
24 37.12 529 39.64 42.51 6.79
25 81.18 186.87 88.04 130.19 8.45
26 144.71 272.55 163.54 88.34 13.01
27 143.81 302.06 149.97 110.04 428
28 79.37 154.62 83.22 94.81 485
29 448.22 692.13 449.97 54.42 0.39
B 103.55 200.46 108.83 99.44 6.75

SD 82.49 133.22 82.61
Y 79.66 66.46 75.90
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Table 5. Pipetting stability test according to 4 types of liquids (Janus)

[ 2 34 s 678 ®Wi  mREA ABARUCY)
water 29881 29667 30365 29901 29627 29972 29739 29939 29886 231 0.78
serum 29792 29740 29811 29783 30389 30119 30248 30219 30012 258 0.86
methanol 17605 17842 18888 17243 16864 18028 20369 16217 17882 1282 7.17
PEG6000 27004 26948 27290 27209 27357 26593 27122 27045 27071 239 0.88
SFRAIL, A 2= 93.59% % LERt T 1= 5-5}2} methanol &] £/ W Ql 1 .= whobEth. AA) ¢

4>m

715 o] &sto] AT A o2 A RS wo A < 3JAFY] & 1] 2|4l 7] (Perkin ElmerA}2] JANUS)2F A3
manual A A} A3} Zrof B3l A3 Ht 6.75% =7} of AFg%t =33} % 7] (Perkin ElmerA}2] Multiprobe |

)
[ s N L~
rlo

SFAAL, A A= 5.10% 2 ) 2249 58712 10% plus)oll Al water, serum, PEG®| ZA¥px}pol= H|SFA|NE
o ulsto] o5t AT L methanol & A1 & Aupiz 7120 2+ A Frof A =55}
S group? 2] A} Z}o], A 52 27 913) & H 71F ol A= 10.22%, AL 715 A= 7.17%2 AiE 2
=4 ’5‘}% I, manual 23} ghit 25715 ]85k 7|& %L EH(Table 5).
A gro 2 AA AL wj o] At zho] HF 99.44% =7} 5} ZF31 2 hand pipetteS ©|-8-3}9] 1|+ 4 2 methanol 2] £
o= =5kl 34 A= FoTt s B 5 8h3S W= 0.93%2] 235 E A TK(Table 6).
o= A} &po] 7} AA|R T Zpo| 7F AA R R o] AL
Z o3t R o7 3| 02 o] = I8 712 xJo|E A Table 6. Pipetting stability test of methanol by manual
2 upehdl 5= glo] FA oA A 2lakel R REUH HEARCY)
= i =& manu(il:pllg)emng 28360 264 0.93
=2 x L=
A4S M v 2 methanol& o821 A AR A RE methanol:> T N 4| o] Blsto] J=op Wrert wte 5
7] AR Aol o] o] 5ol EIE Rl o] = 71419 AJo] QlL(Table 7), AFE-E37] 2 ofi= ol 4| o] EA] o
Table 7. Viscosity and density of samples tested®
Sample Name Viscosity (cSt) Density (g/mL)
PEG 200 45 1.127
Whole Blood 21.39 1.0553
2% Milk 4.05 1.0497
1:2(PEG 200:Water) 3.64 1.0601
2:5(PEG 200:Water) 2.87 1.0503
Skim Milk 2.62 1.042
Orange Juice 2.60 1.0576
1:3(PEG 200:Water) 2.60 1.0364
Apple Juice 1.90 1.0533
1:5(PEG 200: Water) 1.85 1.0211
1:6(PEG 200:Water) 1.62 1.0204
1:7(PEG 200:Water) 1.52 1.0214
1:20(PEG 200:Water) 1.15 1.0056
Water 1.06 0.9952
Methanol 0.6 0.7913
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We so] gopum gho] AAE Eulsgry EuE
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3. 21t

4712 §H T} tracerE 4o B3 CPME] CV(%)=
water 0.88, serum 0.95, methanol 10.22, PEG+= 0.68%
methanol2 A 2]st 8HEL 1% o ¥ S 1}, methanol S
CPM 7to] 7} == Al et methanol 255 7] A7 4kl
Transport air gap 00| A 29} 52 WH 3} AAF A] CV(%)=
Z}7¥ 20.16, 12.54, System air gap 00| 4] 22} 52 H73 1] 8.94,
1.36 0.2 LElT) System air gap 2, Transport air gap 22 HH
73 Al CV(%)+= 12.96, System air gap 5, Transport air gap 5=
W7 A] 1.33 ©]9] 3L, Dispense speed=- 30004 10002 H
73 Al CV(%)+= 13.32, Dispense delay-‘_é 2000]| 4 1002 H
78 Al 13.55¢%1 A2 2 YEith £57] 5 o]-85to] 7]&
M ko2 A} Aol manval @A} A3} gl ]3] B
99.44%%5-7} SFAL, ) 2. 2b+= 93.59% 2 bt 2%
¥l 47 Fk(System air gap 00| 4] 52 W7, th& A2 7]&
I FY) e 2 HAL S tf= manual HAF A 1} gholl H]s A
7 Bt 6.75% 271 3R AL, AT 224 = 5.10%2 AT 2
79) 587122 10%o] u]5to] Qfaat Aukr} Lhgkek
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