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Introduction

05ulto1ml

SR e R
e Fums Santraltee

mounted on WPI's M3301 micromanipulator (not included).
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Fig. 1 - UttraMicroPump If and the Microd controller. The pump shown is

Thank you for purchasing WPI's UltraMicroPump H and the microprocessor
controller, Micrad™. This versatile injector uses microsyringes to dispenses
picoliter sample volumes. Microsyringes are easily instalied by placing the syringe
barrel into the UltraMicroPump's clamps. UliraMicroPump accepts syringes from

UttraMicroPump can be useful for a wide range of applications including
intracellular injection, micro delivery of biochemical agents or dves, cell
separation, in vitre fertilization, and can be mounted directly onto a sterectaxic
frame or micromanipulator.

Operating parameters for
the UltraMicroPump are
sat with the Microd. Up 1o
four pumps may be
independently controlled.
Cperating parameters
sel by the user are
stored in "non-volatila”
memory for instant recall
when the unil is powered
on.

An optional footswitch
can be plugged into an
RS232 port on the rear of
the controller for "hands
frae” start / stop
operation. The same port
may also be used ic
connect the coniroller to
a computer or i some
other device for TTL.
trigggering.
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Parts List

After unpacking, make certain that there is no visible damage to the instruments.
Check to see that all items are included:
UmMp2 UltraMicroPump Hi
UMCc4a Microd™ Contreller, 4-Channel
40300 12-volt Power Supply
Power Cable
Instruction Manuai

For a list of microsyringes available from WP, see page 16.
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Set-up and Operation

These insiructions will help you put the UltraMicroPump to immediate use. We
recommend that you read the entire manual and familiarize yoursel! with the
various operating procedures of the UltraMicroPump and Micro4.

Mounting the syringe

Syringes may be filed manually before mounting in the UltraMicroPump. Place the
piunger button of the fifled syringe into the plunger button holder (leaving the
plunger retaining screw locse) while also piacing the syringe collar into the collar
stop {see Fig. 2). Take care not to damage the syringe coliar guring this
installation. Gently tighten the plunger retaining screw so that the plunger button
will not move when the pump is activated (this aliows for zero volume error during
pump cperation).

PLUNGER BUTTON

SYRINGE

PLUNGER
RETAINING -

PLUNGER
BUTTON
HOLDER

CABLE CONNECTS
TO REAR PANEL OF

MICRO4 CONTROLLER SYRINGE

CLAMPS

Fig. 2 — Mounting a microsyringe onto the UltraMicroPump Ii.
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Fig. 3 — Micro4
rear panel

Mount the pump

The UltraMicroPump can be mounted directly onto a stereotaxic frame or a
micromanipulator, using the mounting bar (see Fig. 2). The mounting bar may be
unscrawed and madified by the user, if necessary.

Connect the controller

Plug the UitraMicroPump cable into an oulput socket on the back of the Micros
controller {(see Fig. 3). Up to four pumps may be connecied and independently
controlied.

Piug in the 12-volt power
supply.

o @] romER N w00

AN // -

4 N\

Footswitch or R$232 cable from
computer plugs into this port.

RS23z/
FOOT
SWITCH

Connect up to four
UltraMicroPumps.

Power up

Piug the 12-voit power supply into the rear panal of the Micro4 {see Fig. 3). The
switchable power supply included with this unit autornatically senses input ling

voltage between 100 and 240 V and converts it to 12 V. Connect the power cord to

the power supply and plug it inte an electrical outlet. The power switch is also
located on the rear panel of the Microd.

Switch the Micro4 on and check that the LCD screen is illuminated.

The hardware setup is now complete. Before operating the UltraMicroPump you
must enter the parameters into the Microd controller.

WORLD PRECISION INSTRUMENTS
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Fig. 4 — Microd
front panel

Lights: When a

Setting Parameters

Parameters are enterad using the membrane keys on the front panel of the Microd.
The werT and RIGHT ARROW keys move the cursor on the LLCD display to the desired
position. The up and pown arrow keys select the channe! (corresponding to the
output chamneals on the rear of the instrument). The NUMBER keys and the SELECT

key are used (o change parameters.

Data Save: Saves all parameters on LCD display {0
memory. Next time the Ultra Microsyringe Pumps
controller is kurned on, the last paramaters saved wilf
be displayead.

7 —¥

o) Microd

— MicroSyringe Pump Controller

PUMP IS running, --...__\ e

the corresponding e BOutpurt [ % Non-grouped
light is on. For T BOUuL 2 [ ma«}
example. the ight T~ £ Output 3 BT

rext to output 1 will ®outputa [0

be on when pump
ane is operaling.

/

Arrow keys:
Move the cursar
around the display.

-mﬁ'l voLuME |  vowuMe | mave Ig!ﬁm“
SET COUNTER s = DEVICE TYPE
Inl} inl 5 —
oS
S§ = nlfsec 1
M = nlfmin
A

aacian

I = Infuse
W = Withdraw

World Precision
Instruments

Run/Stop: Starts
and stops the
pump(s).

T—

Select: Toggles the
sefected
pararmeters: Infuses

Numeric keypad: Use these keys to
enter settings for infusion and withdrawal
rates and volumes,

WORLD PRECISION INSTRUMENTS

Withdraw, Syringe,
Size, Rate Units (nf
sec or niimin), and
mode (Groupead,
Non-grouped and
Prsablec).
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Setting Infuse/Withdraw

The character displayed in the first field indicates the operating mode — 1 for
infuse, W for Withdraw. To change modes, use the arrow KEYS [0 position the
curscr in this field, then press seLecT.

Infuse
= Withdraw
= Opiion

In addition, the options below may be enabled or disabled when the cursor is in
the Infuse/Withdraw field: position the cursor in the Infuse/Withdraw fisld and press
the corresponding option number.

1 | Disables audible tone.
"B Enables audible tone.

3 Changes the action of RuNfsToP key or footswitch. When this option is

éﬁébled the pump will operate as long as the punfsTop key or footswitch is
pressed and stop when the runfstop key or footswitch is released.

4 | Returns rRun/sTop key or footswitch to normatl operation.

5 Sets Volume pear Step for syringe types not already preset in the Microd's
memory (see page 12).

WORLD PRECISION INSTRUMENTS 6
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Volume Set

To select the desired volume to be infused or withdrawn, position the cursor in the
volume se! field and enter the numbers with the numeric keypad. The values
shown on the LCD display are in nanoliters. (Note: For 10w enter 10000},

~

200.0

| voiume | ]
SET
(ni)

Volume Counter

Real-time display of volume being delivered. When pump is not running, this
number may be changed; when pump is restarted, counter will continue from the
number entered.

Looo

| VOLUME | i ! l
COUNTER

{nl)
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Rate

To setect the rate for infusion or withdrawal, position the cursor in this field and type
in the deskred value with the numeric keypad. if the rate entered is 1o¢ large for the
selected syringe type, the highest possible value will be displayed in this fieid.
Next, select the rate units.

@ )

Rate Units

Two rate uniis are available - nanoliters per second and nancliters per minute.
Position the cursor in this field and use the seLecT key 1o choose either 8 {nl/sec)
or M {nlfmin).

S = nl/sec
M = ni/min
%mm

WORLD PRECISION INSTRUMENTS 8
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T WPl's Nanoliter
2000, a nanoifter
mjector for the 2-
70 nt range, comes
with its own simple
controfler but may
alsc be driven by
the Microd. For
more information,
enquire about WWPI
#B203XV.

DEVICE TYPE

Device (syringe) Type

The volume per step and rate data for eleven microsyringes are already stored in
Micro4's memory. To specify one of these syringes, position the cursor in this field
and use the seLecT key 10 change the syringe type o a letter (A - K) correspond-
ing to that of the syringe in the table below.

Predefined Syringe Settings
Syringe Syringe ni/step Max.
Type Volume Rate
{ni/sec}
A 0.5 ul 0.026 20
B 1.0 0.052 40
C Sl 0.263 202
D 10 ui 0.528 408
E 25w 1.328 1022
F 50 u 2.646 2035
G 100 ul 5315 4088
H 250 13,191 9999
1 500 wt* 26.501 9999
J 1000 ulr 52.895 9999
K Nanoliter 20001 884
L User defined--see appendix, page 12.
‘Mol recommended for UMP2

WORLD PRECISION INSTRUMENTS
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Sz UltraMicroPump II

Grouped/Non-grouped/Disabled

For convenience in operating multiple pumps (whether of identical or various
velumes), pumps may be greuped or non-grouped. Pressing the seLecT key while
the cursor is in this field will toggle through three operating modes:

Grouped mode: Syringe channels with “Q" in this field are started or

stopped when the rRunfsTor key is pressed while the cursor is located on any
grouped channet.

Non-grouped made: Wnen the cursor is positioned on a channel that is

not grouped, inclicated by the istter "N”, only that channel wilt start or stop
when the auN/sTop key is pressed,

Disabled mode: When a channel is disabled, the line of data is hidden and
the pump will not operate, No changes may be made o this channel while it
is disablad. To re-enable it, move the cursor back o the Group/Nongroup
field and press the seceet key; the previously entered data will be restored,

G = Groupe

N = Non-grouped !

D = Disabled
(blank)  swsw

Saving your settings

Pressing the i_g:;;g button will store these vaiues into the controiler's memory for
future use,

WORLD PRECISION INSTRUMENTS
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UltraMicroPump/Micro4 Operation

When the pump runs, a series of beeps indicates that the pump is running. Al the
end of the program, the controller also beeps. A lamp on the back ¢f the
UltraMicroPump indlicates a signal from the controller. As the pump runs, the
counter increments as an indication of the plunger’s motion. Multiple injections can
he achleved by pressing the rUN/sToR Dutton again after the pump has stopped.

Fast forward

{ h
lsroe. Press and hold the rRIGHT aRRow Key then press runfsTop. The syringe

purnp will continue running as long as thase two Keys are depressed.

Fast reverse

is"f‘i,'lj Prass and hold the LEFT arrow key then press runfstoe. The syringe

pump will continue running as long as these two keys are depressed.
In fast forward and fast reverse modes the delivery rate is set to maximum.

Typically, a microsyringe has a = 3% error in volume. 1t s best if a syringe is
chosen to reflect the voiumes being injected. A 10 ul syringe wouid be used for
volumes in the 1- 10 w range where a 25 ul or a 100 Wl syrings would be
inapprepriate due to this error,

WORLD PRECISHON INSTRUMENTS tH
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Defining Other Syringes

Eleven microsyringes with volumes ranging from 0.5 ul to 1000 W are already
presst in the Microd (syringe types A through K — see table on page 9). A
ricrosyringe with a volume other than those preset may be entered as device type
L. However, the Volume per Step of the type L syringe must be defined for the
Microd,

First, calculate the Volume per Step using the formula balow. Syringe displacement
is the distance between 0 and the maximum volume marked on the syringe in
inches. Syringe volume is in nanoliters.

Syringe Volume

: : x 0.000126in. (3.175 x 107 mm)
Syringe Displacement

Volume per Step =

For exampte, if you have a syringa with a 2.5 wd volume, use the farmula above to

determine its Volume per Step. Move the cursor to the Yolume Set field of output
channe! 1 and enter the calculated value (in this case, 0.1329 ni):

BBEEL
|

g

Then use the LEFT ARROW key to scroll the cursor to the first position on the 1.CD
display and press [§.. This sets your calculated definition for your type L syringe
into the Microd's memory.

Note that this does not yet affect the action of any channel since L has not been
entered as device type for any channel. Before proceeding, move the cursor back
to the Voiume Set field and re-enter the correct volume for the syringe on output
channel 1 {(which may be any lype — not necessarily type L),

WORLD PRECISION INSTRUMENTS 12
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After defining vour syringe in Micred’s memory, move the cursor to the Device Type
field of the cutput channel to which that pump is connected and press seLecT unti
L appears.

Any number of channels may use type L syringes, but singe a single definition for
type L is stored in Micro4 all L devices must be identical. {That is, you cannot use
two non-standard types, such as 2.5 pwland G.25 ul )

The minirmum delivered volume depends on the syringe size and is listed in the
syringe type table under Volume per Step. The actual volume delivered is divisibia
by the volume per step. For exampie. using a syringe with a Volume per Step of

1 i, actual delivered volume for the given set volums is listed below,

Volume Set Actual volume delivered
0-03.9899 ni 0

1 rd-1.998 nl 1l

2 ni-2.998 nl 2nt

and so on...

WORLD PRECISION INSTRUMENTS 3¢!
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Computer Control

RS232 commands are used to control the Micro4 via the serial port of a PC or
Macintosh computer.

RS232 Commands

All commands are case sensitive. The seitings for the RS232 port are baud rate
9800, 8 data hits, 1 starl bit, 1 stop bit. Numbers and decimal points are indicated
below by the "#" symbol.

Vi######; Sets the delivered volume. Number must have a decimal point.
Ca#####; Sels the volume counter. Number must have a decimal point.
R####; Sels the delivery rate. Number must have a decimal point.
I Infuse mode.
W Withdraw mode.
G Go - Starts the syringe pump.
H Halt — Stops the syringe pump.
$ Seis the rate units to nanoliters/second.
M Sets the rate units to nanoliters/minuta.
L#; Line number -— sels the syringe number on display {Microd only).
N Not Grouped mode.
P Grouped mode.
D Disabled mode.
Tx Syringe iype. The letter indicating syringe type follows the T. For
axample, to select syringe type "A” the command is "TA”.

WORLD PRECISION INSTRUMENTS 14
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v
?C
?R
™

?s
?D
U
?G

Mini-DIN
connector on
rear panel of
Micro4d
controller
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Query Commands

All quiery commands begin with a quastion mark. Below is a list of the query
commands.

Returns the set volume.

Returns the volume counter

RHeturns the delivery rate

Returns a G for grouped made, N for nongrouped mode, and D for
disabied moda.

Returns the letter of the syringe type,

Returns the syringe pump direclion: [=infuse, W=Withdraw.
Returns the rate units: S=nlfsecond, M=ni/minute.

Heturns a R if pump is running. S if pump is stopped.

Footswitch Connections

Since the footswitch produces Run and Stop signals by connecting +5 voits (from
pin 4) to pin 6, this port may alsc be used for TTL signals from other sources.

RS$232 Cable Pinouts

To control the Microd by computer, the RS232 cable must be configured as shown

here:
From Micro4 To 9-pin DSUB Ta 25-pin DSUB
6-pin mini-DIN connector connector
pin 12 ground piny 5 ground pin 7. ground
pin 2; UMC datain nin 3: PC data out pin 2: PC data out
pin 5: UMC data out oin 2: PC datain pin 3: PC data in

Micro4 cable with 8-pin connecior is WPI #40500.
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*H = Hamilton

Hamifton is a
traclemark of
Hamifton Co. SGE
is a fraclermark of
Scientific Glass
Engineering.

Syringes

UltraMicroPump H is designed to be used with glass syringes having barrel
diameters from 5.5 mm to 9 mm, WP! stocks the following syringes (with
replaceable beveled neadlas):

15861 0.5 pl Glass Microsyringe, 25 ga. needle (H)*

15862 1.0 ul Glass Microsyringe, 25 ga. needle (MY

15863 5w Glass Microsyringe, 24 ga. needle (H)”

15942 10wl Glass Microsyringe, 26 ga. needle {(H)”
The capacily of the above syringes is s¢ small that the enfire sample is contained
within the needle. The plunger extends to the tip of the needle, displacing the full
sample during injection —— glving the syringe zero dead volume.

15864

SGEO010RN
SGEO025RN
SGEO50RN
SGE100RN

25 ul Glass Microsyringe, 22 ga. needle (H)”
10 ul 26 ga. 50mm needle (S)1

25 ul 25 ga. 50mm needle (3)1

5C wl Glass Microsyringe, 25 ga. needie {(S)1
100 i Glass Microsyringe, 25 ga. needle (S)7

Syringes with luer fitting {(no needle)

14392

15930

15885

15896
SGE250TLL
SGES00TLL
SGE1000TLL

10wl Glass Microsyringe, Luer Tip Fitting (H)

25 wh Glass Microsyringe, Luer Tip Fitling (H)”

50 ul Glass Microsyringe, Luer Lock Fitting {H)”

100w Glass Microsyringe, Luer Lock Fitting (H)”

250 w! Gilass Microsyringe, Teflon Luer Lock Fitting (S)
500 ul Gilass Microsyringe, Teflon Lock Fitting (S}t

1 ml Glass Microsyringe, Teflon Lock Fitling {Syr

Replacement needles

15935 For Syringe #15861 (25 ga., 7 cm long)

15936 For Syringe #15862 (25 ga., 7 cm long)

15937 For Syringe #15863 (24 ga., 7 cm long)

15938 For Syringes #15864, #15865, #15866 (22 ga., 51 mm, pky of 3)
15943 For Syrings #15942 (26 ga., 51 mm, pkg of 3)

RNOBO5  For Syringe SGEOCOSRN, 23 ga. (0.63 mmj} 70 mm long

RNOGO1 For Syringe SGEOGTRN, 26 ga. (0.47 mm cone) 70 mm long

ANQ10  For Syringe SGEO10RN, 26 ga.
AN0O25  For Syringe SGEO25RN, 25 ga.

0.63 mm) 50 mm long, 5-pack
0.63 mm) 50 mim long, 5-pack

(
{

RNO25  For Syringe SGEOSORN, 25 ga. (0.63 mm) 50 mm long, 5-pack
{

BNO25  For Syringe SGE100RN, 25 ga,

WORLD PRECISION INSTRUMENTS
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General Maintenance

UltraiMicroPump requires minimal maintenance; requiar iaboratery cleaning will
keep this instrument in optimum operating condition. Do not apply sofvents or oils
o any part of the UltraMicroPump.

This instrumenit is not autoclavable.

Always hold UltraMicroPump by the main body or mounting bar, Do not swing or
carry the UltraMicroFPumya by its cabls.

Specifications
UltraMicroPump I
Total Number of Steps (end toend) ... 19,000

Cispensing Velume ... 0.0526 nifstep

Linear MOtoN ... 3.2 uistep

Linear displacement per half step ... 3175 um (0.000125 in.)

Maximum step rate ..o, 7G0/sec {(depends on syringe selacted)
Weight . 325 grams {11.4 0z.) _

SIZE @32 mmx 190 mm (@ 1.3in.x7.5in.)
Power Requirements ... 12 VDC 2 amps, provided by Micro4

Microd Controiler

Power Requirements ... 12V {1.6 A)
DImansions ..o RUTUURTTR 127 x152x89cm(5x6x3.5in)
Power Requirements ... 12 VDO from auto-switchable power

supply {100-240 VAC input)

WORLD PRECISION INSTRUMENTS 17
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WORLD PRECISION INSTRUMENTS, INC.
175 Sarasota Center Boulevard
Sarasota, FL 34240-9258 USA
Telephone: (941) 371-1003 Fax: (941) 377-5428
e-mail wpi@wpiinc.com

DECLARATION OF CONFORMITY

We: World Precision Instruments, Inc.
175 Sarasota Center Boulevard
Sarasota FL 34240-9258
USA

as the manufacturers of the apparatus listed, declare under sole responsibility that the
product(s):

| Title: UMPII

to which this declaration relates is/are in conformity with the following standards or other
normative documents:

Safety: EN 61010-1:1993 (IEC 1010-1:1990)

EMC: EN 50081-1:1992
EN 50082-1:1992

and therefore conform(s) with the protection requirements of Council Directive
89/336/EEC relating to electromagnetic compatibility and Council Directive 73/23/EEC
relating to safety requirements.

P entlO

{ Issued on: 18" February2080 [, A ¢ N\
ez ([ W
o 'DYMW‘/ \3 Mr. Glen P q t
President and CO Productjéon Managkr
World Precision Instruments, Inc. World Precisiomrin ments, Inc.

175 Sarasota Center Boulevard 175 Sarasota Center Boulevard
Sarasota, FL. 34240-9258 USA Sarasota, F1. 34240-9258 USA
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WORLD PRECISION INSTRUMENTS, INC.
175 Sarasota Center Boulevard
Sarasota, FL 34240-9258 USA
Telephone: (941) 371-1003 Fax: (941) 377-5428
e-mail wpi@wpiinc.com

DECLARATION OF CONFORMITY

We: World Precision Instruments, Inc.
175 Sarasota Center Boulevard
Sarasota FL 34240-9258
USA

as the manufacturers of the apparatus listed, declare under sole responsibility that the
product(s):

[ Title: UMC4 |

to which this declaration relates is/are in conformity with the following standards or other
normative documents:

Safety: EN 61010-1:1993 (IEC 1010-1:1990)

EMC: EN 50081-1:1992
z EN 50082-1:1992

and therefore conform(s) with the protection requirements of Council Directive
89/336/EEC relating to electromagnetic compatibility and Council Directive 73/23/EEC
relating to safety requirements.

Issued on: 18" February2000” N n (¢ " |
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- Dg. Mark- i S~—_) Mr/Glen Carlpist
President and Production Manag
World Precision Instruments, Inc. World Precision Instruments, Inec.

175 Sarasota Center Boulevard 175 Sarasota Center Boulevard
Sarasota, FL 34240-9258 USA Sarasota, FL 34240-9258 USA



