
 WARRANTY
WPI (World Precision Instruments, Inc.) warrants to the original pur chas er that this equipment, including its components and 
parts, shall be free from defects in ma te ri al and workmanship for a period of one year* from the date of receipt. WPI’s obliga-
tion under this warranty shall be limited to repair or replacement, at WPI’s option, of the equip ment or defective components 
or parts upon receipt thereof f.o.b. WPI, Sarasota, Florida U.S.A. Return of a repaired instrument shall be f.o.b. Sarasota.
The above warranty is contingent upon normal usage and does not cover products which have been modifi ed without WPI’s 
approval or which have been subjected to unusual physical or electrical stress or on which the orig i nal identifi cation marks 
have been removed or altered. The above warranty will not apply if adjustment, repair or parts replacement is required 
because of accident, neglect, misuse, failure of electric power, air conditioning, humidity control, or causes other than normal 
and ordinary usage.
To the extent that any of its equipment is furnished by a manufacturer other than WPI, the fore go ing warranty shall be ap-
plicable only to the extent of the warranty furnished by such other manufacturer. This warranty will not apply to appearance 
terms, such as knobs, handles, dials or the like.
WPI makes no warranty of any kind, express or implied or statutory, including without lim i ta tion any warranties of mer chant-
 abil i ty and/or fi tness for a particular purpose. WPI shall not be liable for any damages, whether direct, indirect, special or 
con se quen tial arising from a failure of this product to operate in the manner desired by the user. WPI shall not be liable for any 
damage to data or property that may be caused directly or indirectly by use of this product.

 Claims and Returns
• Inspect all shipments upon receipt. Missing cartons or obvious damage to cartons should be noted on the delivery receipt before 
signing. Concealed loss or damage should be reported at once to the carrier and an inspection requested. All claims for shortage or 
damage must be made within 10 days after receipt of shipment. Claims for lost shipments must be made within 30 days of invoice or 
other notifi cation of shipment. Please save damaged or pilfered cartons until claim settles. In some instances, photographic documen-
tation may be required. Some items are time sensitive; WPI assumes no extended warranty or any liability for use beyond the date 
specifi ed on the container.
• WPI cannot be held responsible for items damaged in shipment en route to us. Please enclose merchandise in its original shipping 
container to avoid damage from handling.  We recommend that you insure merchandise when shipping. The customer is responsible 
for paying shipping expenses including adequate insurance on all items returned.
• Do not return any goods to WPI without obtaining prior approval and instructions (RMA#) from our returns department. Goods 
returned unauthorized or by collect freight may be refused. The RMA# must be clearly displayed on the outside of the box, or the 
package will not be accepted. Please contact the RMA department for a request form.
• Goods returned for repair must be reasonably clean and free of hazardous materials.
• A handling fee is charged for goods returned for exchange or credit. This fee may add up to 25% of the sale price depending on 
the condition of the item. Goods ordered in error are also subject to the handling fee.
• Equipment which was built as a special order cannot be returned.
• Always refer to the RMA# when contacting WPI to obtain a status of your returned item.
• For any other issues regarding a claim or return, please contact the RMA department.
Warning: This equipment is not designed or intended for use on humans. 

* Electrodes, batteries and other consumable parts are warranted for 30 days only from the date on which the customer receives these 
items.

World Precision Instruments, Inc.
USA

International Trade Center, 175 Sarasota Center Blvd., Sarasota FL 34240-9258
Tel: 941-371-1003 • Fax: 941-377-5428 • E-mail: sales@wpiinc.com

UK
Astonbury Farm Business Centre • Aston, Stevenage, Hertfordshire SG2 7EG
Tel: 01438-880025 • Fax: 01438-880026 • E-mail: wpiuk@wpi-europe.com

Germany
Liegnitzer Str. 15, D-10999 Berlin

Tel: 030-6188845 • Fax: 030-6188670 • E-mail: wpide@wpi-europe.com
China & Hong Kong

WPI Shanghai Trading Co., Ltd.
Rm 20a, No8 Dong Fang Rd., Lu Jia Zui Financial District, Shanghai PRC

Tel: +86 688 85517 • E-mail:chinasales@china.wpiinc.com
Internet

www.wpiinc.com  •  www.wpi-medical.com
www.nitricoxide.net  •  www.pipetter.com
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RS-232&'(WPI# 40500)*+!"Mini-Din,-(./01)2
3*+!"456D-sub(781)9
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Copyright © 2009 by World Precision Instruments, Inc. All rights reserved. No part 
of this publication may be reproduced or translated into any language, in any form, 
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N:%bcd@efgGrouped modeh9
P: bc]@efgNon-grouped mode)9
D: bcUief(Disabled mode)9
G: jk(Run)9
H: lm(Stop)9

nopq

nopqrstou(v)T-2.wsxyz{6ou(vv)2

|}~�1��9

?D��nVWXjk��2IgVWh�Wg��h9

?V��nVW�(VOLUME SET)6bc9
?C��nVW��;(VOLUME COUNTER)9
?R��nVW��(Rate)9
?X��n��VW��(Rate)9
?P��n��VW��(nL/step)9
?T��n���9
?S��nVWX��9
?M: �n�Cef2Gg]@efh2Ngd@efh�DgUiefh9

?U��nVW����S(nL/second)�M(nL/minute)9
?G��nVW�6��2R(jk)�S(lm)9
?1�?2��n���1��2T(T�)�F(7T�)9
?3�?4��ns ¡¢£�Cef2T(T�)�F(7T�)2¡¢£
�Cef¤2O¤RUN/STOPP�¥¦TU*§2¨©ª�C�
�2¤*§O¤RUN/S TOPP�¥¦TU2lm�C9
?6�?7��n«d��s T�2T(T�)�F(7T�)9
??: �1¬­��9

RS-232/¥¦TU&',-
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t!"®9

,apq

¡¯°±+¤20²6pq³´dµ¶�·¸9

bcpq

t¤6pq2¹º»¼½d6¾�bcQBC6pq9

¿ÀÁ%bc�Â2Às�ÂuÃÄÅ9

ÆÁ%VW(ÆÇÈÉÊË)9

ÌÁ%�}gÌÍÎÏÐÑÒÓh9

ÔÀÀÀÀÀÀÕ�bÖVW�(Ô×¿ØÙÚ%ÛÚÜ)2ÀÀÀÀÀÀs�µ2ÝtÞ

·�ß2àÝt·ªá�2Vâãätdu(Õ)åæ9

C######;�bÖVW��;(VOLUME COUNTER)2######
s�µ2ÝtÞ·�ß2àÝt·ª5�2Vâãätdu(;)å
æ9

R####;�bÖVW��(Rate)2####s�µ2ÝtÞ·�
ß2àÝt·ª4�2Vâãätdu(Õ)åæ9
S: VW����(nL/second)9
M: VW����(nL/minute)9
Tx: bcVWX��2¾çVWXèé9%
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Nanoliter 2000 êëVWX

<=

Nanoliter 2000 êëVWXì"íîïð�ñò2.3nL~5000nL
ó�6ôõVW2ö÷ïð��·2jøùú2��ûüýþÿ®
FGJ!+6"#9$%&'6(Ö)*2+ôü6FGJ,¢�
H-./012®Nanoliter 20006VWôü93!¹ª4567
>�6I8à49³�k:;6<¢2I8=²>?à4@AB~
VWôü9

/*
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>?@A

a. VWX
b. RSX
c. &C212D
d. FGJ�EF1.14mm, Gü89mm,178mmH*I2JI 
300K
e.%$%O*LL
f.%MNOPQ#(RSTU")
g.  MicroFil MF34GVWX5-
h.  TIP10XV119FGHIJ
i. Y(Ö)

ÝZ[½L

13142 VWX¥¦TU

4878 FGJ21.14mmEF289mmG2300K
4879 FGJ21.14mmEF2178mmG2300K
TIP10XV119 FGHIJ210K
MICRO4 «`RSX24�Â
15867 RSX¥¦TU

300033 øS&'(êëVWX\MICRO4RSX)
5340 Y]LL(*yMicroFil MF34G5-2*yT

U2^y�"$%O*)
500778 Y(Ö)

502859 _`aFGJ$%O*
500299 TU25y
503066 _`aFGJ2%100y

Nanoliter 2000
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áa% ¡¯°±+bcad2ßeL(fÍgË)/hißX&

(jÑklËÑÎÍËÊ)2himnbc(ÛËÎÎÍÇoÊ)/hipßqÛrÆÆ%

ÛËÎÉl/%*yqÛrÆÆ%ÛËÎÉl6bca¨stu9

va% bcad2µwxyz{(rÏÒÑÒ|ÎËÑ%ÐËgÒ})bÖ~

á��Ê2��¡�ki[bkm�(qllËÇÐ%gÍÇË%ÈËËÐÊ%Îk%

ÍÇ|k�ÍÇo%gÍÇË%ËÇÐÊ),¸�iSk(ÌÑÒlgÍÇËÊ%ÎÏÒÎ%

Ë�|ËËÐ%ÎËÑ�ÍÇÒg%ÓÍÐÎÏ)m�2hißõÖ(×�)�t2¡

X&ca(jÑklËÑÎÍËÊ)pßõÖ(×�)Uica2¤¼¨Ý
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�a% bcad2¡�i*kz,!"grkÇÇË|Î%ÉÊÍÇohmnr×ÙÃ

2hißõÖ(×�)2*yr×ÙÃX&bc6bca¨stu9

Åa% bcad2�*k���(�ÍÎÊ%lËÑ%ÊË|kÇÐ)mn�v��

2��k���(�ÒÎÒ%�ÍÎÊ)mn�2��<�gjÒÑÍÎ}hmn

�kÇË2lm�(ÛÎkl%�ÍÎÊ)mnÃ2��RSgfgkÓ%|kÇÎÑkgh

mn�kÇË2hißõÖ(×�)¨�y¯°±+6jkca9
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B%CDE

49³��<K2N��'6FGHIJ2Nanoliter 2000êë
VWX¨Ýt�3�y!"9~12VWôü2�'!"�ñ6
FGJ(�5���6FGJ)�t6HIJ2WPI�ñ6FG
JsYF1.14mm2 F0.5mm2Güd¡s89mm(P# 4878)
,178mm(P# 4879)23YWPI¢�ñ�'6FGHIJ(P# 
TIP10XV119)9

!"�ñ6FGJs12Nanoliter 2000VWôü6*y£³�
¼2!"¤¥�u6FGJÝ�@!VW¦§º²6ôü2¨¤s
4�!"©ª²«6FGJ2¬~ö÷FGJ4­®²ôü2¢@
¯°TU9

Nanoliter 2000êëVWXº±²MN¡*y³´6Bµ¶���
8Ö�·�2 WPI6%M3301�Bµ¶¨s¸£"6*÷2M3301
�6·¹]W)~EF11mm6VWXºÞ(Ö»�ñ®¼½66
(Ö)¼9

FGHIJ6KL

"¡Nanoliter 2000êëVWX6HIJ�'!"�ñ6FGJ�
tu2¼½6HIJ!+¾F¡10-30«¿Àª20�ñ6FGJ
ÁÂÃü~780ü2ÄÅÆÇÈÉÊË�tG6!+2hi"ÌÍ
)Î!+2ö�¨ÏÐóÑÒyÓÔÕ9

¡HIJN~VWX�À»2ãäË|¤Ö×�Ö¤¥VÝØÙ
&%I82Ï.Ú×�ÛÜ×2"Ý�VWX,ºÞ6MicroFilVW
X5-uÞÖ9

Vâ�.wFGH%IJ4Ö×2Nanoliter 2000VWX|Ý��C
4Kõ9
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FGHIJ6MN

VWX�ñ®x÷MN)*ß�2"ª*àFGJ6áKß�,"
ª_`aFGJ6mnß�9

áK)*â×Ä*â"ª*àFGJ

TU-º±Q(Ö)*ta½ùk(�Ù¡d¼*ß)2öy�c
²ã~ä�2.wTU-4¡ä�2Oå¤¼æç2èTU-é~
ä�9FGHIJ!+ÞÖ'×i2êë)*2|FGJìíTU
î�(Ö)*d2"*ßîîï�¾O*2E~ðñìòó½%2h
iêô)*9N'i2�*¤FGJ2tõ2FGJõöMN÷
(9¾ø/�6O*¢õß�212Hy@L6¢õù<9Vâ�
úðñì*¼sù¼62*¼²ûò2FGJüyûòd¼9

/�

J§Nanoliter 2000"ýi2T%U-º±þÿ~ä�23Q(Ö)
*a½ùk(�Ù¡d¼*ß)2t!m"#¯$~TU2.wT
U¡(Ö)*Y¼25%OFILLP,INJECTPèTUé~ä�2.
wTU¡(Ö)* ½25%OEMPTYP,INJECTPèTUé~
ä�2´TUé~ä�2ë&0O6P9

Nanoliter 2000
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ÙÆr'×Å^_`RS,a

ÙÍ|ÑkÅRSX!"®'Û(�()k,aRS*+QY,�2RS6ÜÜ¿

�u9³\ÿá��Ê6Gü9Q^_`z,RS%2"-Ýt!"«

Á./¯°±+(0}lËÑÜËÑ�ÍÇÒg)ÁL214392"ÁL2¯

°±+s¡T3Ä4�<5Ä4[Xº"�fÄ4�6¤¼(7eBC

>?ÛÎÒÑÎ%Ä4%jÑkoÑÒ�Ê%Ä4%q||ËÊÊkÑÍËÊ%Ä4%rk��ÉÇÍ|ÒÎÍkÇÊÀ

¤)9

¯°±+bc

Ãa% !"'ÛÄ(�(&'(ÌjÆÀ%Å�á��2ä�89:)z,^_`

,ÙÍ|ÑkÅRSX9

(a% ;T¯°±+ÁL2¡<µ(�Ò�Ë)=dÞ�*y<µ2Ï

.>ÙÍ|ÑkÅ?/hißõÖ(×�)2*ybcz,6bca¨s

tu9
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�2@A81��BÄC9,¤u2mn����9

bc����

¡����bÖ´(D��EF2¡��´ih2²xy����

ÝñmnGGêëâHgÇ¿âÊË|h,êëâdIgÇ¿â�ÍÇhJ|KáH\

±´2OSELECTPmnS%gÇ¿âÊË|h�M%gÇ¿â�ÍÇh9

]@âd@âUi%

~®�L6BCÅyVWX/MNVW�s *O2PyV

WXrÝt]@�d@!"2|KáH\IQR�i*F2O

SELECTPumn¤©*÷BCef�
]@efgSÑkÉlËÐh�0²mn>S?6VWX�Â2¡Ká�

ª¤©�â*y�Â%2O¤'Ø�âÛÜ×jPi@5%TT�5%l

mJ

d@efg�kÇÄoÑkÉlËÐh�´Ká�ªmn>�?6VWX�

Â2O¤RUN/STOPP2A²±�Â@TT�lmJ

Uiefg�ÍÊÒ�gËÐ)�UV*�Â²Ui2±�Â��²W

X2±VWX|lm�C2à4�Y#öy�Â6¾�9U³£b

!"±�Â2H#Ká\±�Â�i*F2OSELECTP2¨�yd

@ef2Ë»6xy��à@þÿ9

1Zbc

ODATA SAVEP2Ýt|0bc6�C1Z\RSX©2tL

|u!"9

Nanoliter 2000
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2")*â×Ä*â"ª_`aFGJ

VWXàÝt!"_`a�6FGJ2_`a�FGJx+r²_
`�Ta2Ýt�AxKFGHIJ2!"ö÷_`�FGJ2ã
ä|[u6�¾O-*,ú\ðñìRSA./E6Øîì2Øî
ìÝt|Øî]~FG_`a�2ØíO-*12$%9
|FGJì¡TU�2|_`aüí·¾O-*2|Øîì^ïF
GJ!½E~_`a�c2p|(Ö)*^ïFGJ!½E~VW
X%I_`2êô(%Ö)*(Ö9N'i2�*¤FGJ2tõ2F
GJõöMN÷(9

/E

ì"ö÷(Ö)*,a�VW2Ýt!"0Ó6FG!2bcd+
¡MN%2´^ïØîì,(Ö)*ie&FGHIJ6!½9

OPQRSTU

RSTU

RSTU�ªRSX6f½2g5y·TU@A2h<ã~1-5
u2./i012TU1-4s"ubÖVW�2TU5s"ubÖ
VWXjk�ü9
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/i

FILLP�
´jPO{%2kéTU\VWXI��2´~®�i+�c%2
RSX¨@lt*ym�9RSTU5bÖ���ü2
#5 n�%= 46 nL/H%���ü
#5 n¤%= 23 nL/H%���ü9
àÝto���2O{FILLP65%O*¤EMPTYP¨Ýt[o
���ü2j%RSTU5bÖ6���ü~
#5 n�%= 230 nL/H%���ü
#5 n¤%= 92 nL/H%���ü9

Vâ�´FILLPpTi2¤§pOFILLP2VWXqsé~r�s
T3jk9

EMPTYP�
´jPO{%2îtTU2´~®�ü+�c%(�t27mmòT
U-~(Ö)*a½)2RSX¨@lt*ym�9öyP*à"
ªuvFGJdM"w8�I82¢£î��ü�t92nL/H2à
Ýto�uv2O{EMPTYP65%O*¤FILLP¨t230nL/H
�üuv2´EMPTYPpTi2¤§pOEMPTYP¨x#yé~
¢£�ü9

INJECTP
O*§INJECTP2RSXlt*ym�2%hiT%3VWRSTU
bÖ6VW�2ýAVWi2TUlmjk9.ì"Å§VW2

Nanoliter 2000
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O¤z2�y«d��ef9

O¤{2�t«d��ef9

«d��ef4³"ªNanoliter 20009t�6��Ýt¡VWl

m�jk%�kY|2ODATA SAVEP}Z�}ZX2¤§T`¨

²x#~"tu9��ÃÄÅ6bÖ~�½i�Â6Y|2��áÄ�A

Y|Ká0¡�Â6bc9

bcVW�

mnVW���ó�%2|KáH\VW�bc´(IQ81R¤

á²Ô×¿ØÙÚ%ÛÚÜ)2"�µPxy�µ2VW���~êë(V

â�10 µLxy“10000”21.0 µL@xy“1000.”GG·�ßà�*�)

9�ÒÇkgÍÎËÑ%(���6TUEF~��Å���2�·��~Ã(��µ�2�
´ª(��Ç¿2ÙÍ|ÑkÅRSX6bÖ�·��s¥6ÃâÅ2��Ã�á µ�2
A�´ª��á�áÇ¿9

gªA�ì"����20t��VW8�A�s0.575nL6��
�2Ï.³VW50nL2��0�6��~50/0.575=86.962��
0���|s86�2��0VW8�|s49.45nL2bÖ%¨��
ì"0.575nL6���9

VW��;

¡�C%2VW��;´(IQ81R¤á²Ô×¿ØÙÚ%r×Ø�ÜÚ')

Ý�%ý81õöVW6�2¡VWlmi2816�µÝt"�

µPupbÖ2´p§T#%2|òbÖ6�;���T3�;9

bcVW��

|KáH\��´(IQ81R¤á²'qÜÚ)2"�µPbÖ

09VW��C9Uxy���ª0mnVWX�u6��BÄ�
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jk

´VWXjø%2RSX6VW�;�4lý¡|Â2¡�

<å�%2RSXà@lt>��?�1�9¡lmi2p§O¤

RUN/STOPPÝt��Å§VW9

o�

O¤���-P65%O¤RUN/STOPP2VW�@��4l

6jø2E~öxyP²pT�ýA�c6VW�9

o�

O¤���-P65%O¤RUN/STOPP2VW�@��4l

6jø2E~öxyP²pT�ýA\�Ö�c9

bcVWâ�}(Infuse/Withdraw)

���*F81RSX©ªVW��}ef(Æ�èVW2Ì�

è�})9U³Y|ef2"�-P|KáH\j�c2hiO

ÛÚ¿ÚrÜP�k�S9

´Ká©ª±�c%2O¤�º6�µP2¤F��²TT�

Ui9

O¤�2Ui���1��J

O¤�2TT���1��J

O¤�2Y|'Ø�âÛÜ×jP�¥¦TU6C"�f2¡j��¤2O

¤RUN/STOPP�¥¦TU4p2@*E©ª�C��2ëTRUN/

STOPP�¥¦TU%2¨lm�CJ

O¤�2þÿRUN/STOPP�¥¦TU6C"�f~¢£��2¡

¢£��¤2O¤RUN/STOPP�¥¦TU*§2¨©ª�C�

�2¤*§O¤'Ø�âÛÜ×jP�¥¦TU2¨lm�CJ

O¤�2bcxÖ�VWX�u6���9

Nanoliter 2000
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¡*§VWýi2pO*§INJECTP2¨pVW*§bÖ6VW
�2¡VW7å�»2OINJECTP�¤¥��Pr®²C"2V
âA²�~m�i20O6P s²¡69FGHIJ¢yÓÔ@
£sg«Bµ¶RS69
RSTU5bÖVW�ü2
#5 n�%= 46 nL/H%
#5 n¤%= 23 nL/H9

BC

VW�bÖ
VW�sgRSTU1-4bÖ62¥c6U>.¤è012"U"TU
¤�2"D"TU¤¤2
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Vâ�TU�cQt»�uNanoliter A203õöý�4*�9

ÖVFGJ

´FGHIJú(ýN'i2"#���Ø{EMPTYP2ÊË@
�~*ym�2hiTU¨ît2|ÞÖ×î\!½2Å¥6×¦
§t§2��O{EMPTYP2E~y�ç*ym�2ö%TUõ

Nanoliter 2000
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nVWX�u%2|KáH\VWX��´(D���F2á²
DEVICE TYPE)2OSELECTPmnµ¶(A - P)2JOSELECTP*
§2t�¤*yµ¶2.j*E¨©¤§2E\ª~9³6VWX
��9Jyµ¶¡¤è©²¹º6VWX�u2¤©VWX�uK
s2«~Nanoliter 2000VWXbÖ69VW6����gJyV
WX6���¬Ö2���� = ���×10000 / 132«d��6�
��� = ���×50 9%

�
u

ó�(­ü)
 F
gmmh

���
(nL/step)

���

(nL)
����
(nL/sec)

«d��
����

(nL /sec)
A 0.5µL (54.1mm) 0.1085 0.0294 1 20 1

B 1.0µL (54.1mm) 0.1534 0.0587 2 40 2

C** 5µL (54.1mm) 0.343 0.2934 10 202 14

D 10µL (54.1mm) 0.485 0.5868 20 451 29

E 25µL (60.0mm) 0.73 1.329 40 1022 66

F 50µL (60.0mm) 1.03 2.646 80 2035 132

G 100µL (60.0mm) 1.46 5.315 160 4088 265

H 250µL* (60.0mm) 2.30 13.191 400 9999 659

I 500µL* (60.0mm) 3.26 26.501 800 9999 1325

J 1000µL* (60.0mm) 4.61 52.995 1600 9999 2649

K Nanoliter 2000 † 0.48 TU
EF

0.575 70 884 115

L 10µL 0.4607 0.5293 20 407 29

M-P "-xÖ�

** ILS005 (27mm) 0.485 0.5868 20 451 29

®%öP÷ó�4î¯!"w$�6VWX2º!"I$�VWXt!m°#ï
ðM±°#�²¯9
®®%Æ¿Û��á%á³¿%VWX!"Ù/�/×/�j�%2���mn~��á�v�%Ç¿âÊÎËl%9

† ÌjÆ./6�ÒÇkgÍÎËÑ%(���êëVWX(VW´µ(Äá���%
Ç¿2��Å���TU2��á���FGJ F2�����á?��)%²¤2"
¶ÑRSX2·àÝt!"ÙÍ|ÑkÅ°#20Å��Ýt�nWPI# 
B203XVY9



Nanoliter 2000

12 WORLD PRECISION INSTRUMENTS

ÛÚ¿ÚrÜPÝt"u�k¾�bÖ9���-PRSKá¡IQ81

R���H#2�¤�-PRSKá¡IQ81R�¤H#gmn

�Âh2�µP,ÛÚ¿ÚrÜPÝtY|Ká0¡�c6¾�9

/O. Micro4RSX»¼¸
LED Lights: ¹º%2�ºxt�ÂRS6VWX¡jk2¹

»º%2¼½�ºxt�Â¡xtRS�u2·¾®²zVWX9

Arrow Keys: RSKá¡IQ81R�6H#9
Numeric Keypad: xy�µ9
Select: mn9
Run/Stop: T3�lmjk9
Data Save:%}ZIQ81R�6¾��yZ}X2¤§T`

¨²x#~"tu9

Micro4 RSXõöZ}®11÷«VWX6���,����9m
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ö¡�ü+�c(�t27mm~(Ö)*ta½)2ö%¨ëT#
�9©ª.wpTO{EMPTYP6#�2TU¨lmî�2£b
Ø�EMPTYP2¨Ýt��î�TU9

�¡|FGHIJ6!½®y�¿2"#���Ø{FILLP2TU
¨}é§2�¿²�yFGJ2´�¿��i2FGHIJ�t}
Z5µl�¿2A³pTO{FILLP6#�2ÀÝtº%lm�y�
¿2£bØ{FILLP2¨Ýt���y�¿96&�6�¿9³Á
a�y2tL!!½Q�¿d¼6ØîÂ%Ã~ùÄ24�¡FG
Jd²vwÅÆÇ2 @öÈwÅ@ABVWôü9

%VW
º`�ñ6RSXA�VW2.3nL6���2*§&�ÅVW
69nL(¾åVW�6bÖ)290�6VW�%2Ýtì"Å§
VW2VW�üg5uTURS2n¤s23nLJH2n�s46nL
JH2O*§INJECTP2RSXlt*ym�2hiT3VWR
STUbÖ6VW�2ýAVWi2TUlmjk9ì"Å§V
W%2¡*§VWýi2pO*§INJECTP2¨pVW*§bÖ
6VW�2¡VW7å�»2OINJECTP�¤¥��Pr®²C
"2VâA²�~m�i20O6P s²¡69

Micro4«`RSX�ñ®0ôÓ,0�´µ6VWRS2¥6�
·VW�Ù·®4�2�VW0.575nL���6VW�2*§&V
W´µò0 .575nL\VWX6���5µL(5000nL)2É8j"¾ø
[;9

m"¥¦TU
ÀàÝtm"¥¦TU2Ê�RSXi2¨Ýt¥¦RSVW9
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VWXYZ

VWX,RSXÝt"ËÌ6ÍÎÏ24Ýtp¡��I8dÐ
Å2��kÑÒÓÔ2(Ö)*2O-*2ðñìÕÝtÖ¤u2
"×ôÎØ2TU»ÝtE,"×ôÎØ9

Jï*Ù%ª2�z���!"2Ý�@l�FGJdÖ6×@
�tu2¡ö÷ÚÛ¤2O-*¨ãäRS&2!"ºÞ6O-*L
L(.w"ý2Ý�FGJÝt9:WPI # 53402.s_`�F
GJ29:WPI # 502859)2¾å/��/ERSO-*2Vâ/
�©6úðñìs*¼ù2*¼û2û¼¹{TU»½2Â%0
SO-*s12J§VWôü¸£³6*�9

²%TUà9³RS2ÊËê¤(Ö)*2�¤ðñì,O-*2
ÜíVWXÝnÞ¹]WVWXI6ß\½d2êëp�¤¹]W
VWXI2j%@à~*yáâ6ã2d¼²xyOPMN_«2
"ºÞ6OPMNQ#2ëTöxyOP_«2�t�6TU2Ê
yb6TU2Vâb6TUÊ~ó(4�p­y~m)2äô(Ö
'OP_«2å�TUs ú(2æQVWXA*Eç2h<Né
¹]WVWXI2·¾O-*2ú\ðñì,(Ö)*9
*àDE
Ãa%TU-s*¼è%!23*¼é-2MN%Ýtmn!-�
é-¡»2*à!-ÝtèwÅÏÐóÑtu9

(a%�tu6FGHIJ!+¼½EFs20«¿2*È"-6
êës230«¿6EFà4@AB~VW¡w�ì[íî
�9

�a%́ VW25nLt¤68�%2FGHIJ9³�A0·EF
6!+2*à\10«¿9

Åa%eÎ6FG!�ï0'ýÒyÓÔ82;èï6FG!ö
£@ðT9

áa%ñä�0²6×r³]"CéÖ×9
va%à²ò½ó"*ôõöÖ¡×,�¿ª2Ýt�~÷6C
"2�0'ýRSVW�ü9

�a%*yUªøùú¶ÓÔCû�<6üý¾øeþs�
Kay, B. and H. Peng, “Xenopus laevis: Practical Uses in Cell and 
Molecular Biology”. Methods in Cell Biology, Vol. 36, Academic Press
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[;Á%�q�×¿ÆÜÚ'%(���%â%ÙÆr'×Å%6\]!"

«`RSXÙÍ|ÑkÅÝt0�L2Kõ,���ýRSVWX2¥Ý

t5%z,Å¶VWXæ¹¥c�k8�RS9�ÒÇkgÍÎËÑ%(���V

WX9�ïøS&'z,~ÙÍ|ÑkÅi¼¸6xt,a�(ç/^)

9

/^� Micro4RSXi¼¸

ÙÆr'×Å%6!"

|Ã(D&C6xtÊ-E,Ê�¡ÙÍ|ÑkÅRSXi¼¸�6&CÊ

a(ç/�)2|&Cç3*+Êy&CÊÿ2;TÙÍ|ÑkÅi¼¸

�6TU2IQ81R¨|º9

¾�bcQBC

ÙÍ|ÑkÅ»¼¸²*yIQ81R281Qi¼¸�6xt�

Â�¹º6�Â¾�bc23Y²*@O!P/%*@�µP,


