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OrderingInformation

How to Order

Telephone orders must be confirmed in writing by
fax or mail. All purchase orders must be signed by
an authorized purchasing agent or person.

Export Order

Orders outside of the U.S.A. and Canada should
be placed directly to thisofficeor tothelocal rep-
resentatives. Payment of U.S.A. currency must
accompany all direct orders . Contact our sales
department for quotation of shipping costsand pay-
ment options.

Prices and Specification

All prices are FOB factory. Prices and specifica
tion are subjects to change without notice. Ship-
ping and insurance are additional .

Minimum Billing
Orderstotalling less than $300.00 are charged an
additional $15.00 for handling.

Warranty

All products are warranted to be free of defects
in materials and workmanship for one year from
date of shipment. Warranty becomes null and void
because of abuse, disassembly, or unauthorized re-
pair of product.

Service

Technical supports are available by directly call-
ing the office. Repairs and modifications are also
availablefor all our products.

Return

Standard catal og items may be returned within 15
daysfrom receipt, but customer must pay all ship-
ments. Returns after 15 days and before 30 days
or will be subject to a15% restocking charge. No
return after 30 days. All return items and package
should be maintained original condition and with-
out damage. Used or contaminated pipettes, tub-
ing and vials are not returnable. Maodified or spe-
cial order items are not returnable. Contact
MicroData Instrument, Inc. for return authoriza-
tion. Unauthorized return will be refused.



ProgrammableCell Microinjectors

PM 1000 Cell Microinjector

Applications
m Microinjection intoadherent cellsor intofreefloating cells
with cell holding output.
m [ ntracytoplasmic Sperm Injection (ICSl).
m Cell surgery, RNA, DNA transfer, chromosomedissection.
® Cytoplasm or nucleusextraction.
® Cell selection, pick up and movement.

Features

B Precision and ver satilepneumaticinjection enginefor cell
surgery and cell physiological resear ch.

m Accuratemicroinjection, suction, clearing, balancing and
venting can bedelivered from thecell injection port.

m Gentlesucking, cleaning, holding, releasing and pushing a
cell can bedelivered from another cell holding port.

B Highest repeatability with action sequences (for PM 2000),
pressurereadings, savabletimer sand counters.

® All programming and actionsar econtrolled by an advanced
MiCr opr ocessor.

B User-friendly keyboard, foot switch, remotemouse, full in-
formation LCD display and remote control port (for
PM 2000).

MicroData | nstrument, I nc.

Utilizing an advanced microcontroller and preci-
sion pneumatic components, the PM2000 and
PM 1000 arejust designed astwo very precise and
smart pneumatic engine for microinjection. The
PM2000and PM 1000 candeliver frompicolitter to

' . unlimited widerange of liquid to atarget and can

be controlled precisely to pick up and transfer
sperm. With a smooth and very fine adjustable
suction, glection and acomputerizetiming valve,
every single sperm can be handled conveniently
and precisely.

A 60 - 100 psi pressure input gas is the only gas
source required for the PM2000 or PM1000 to
produce a wide range of pressure and vacuum
outputs. There are two output ports on the front
panel, one for a cell injection (or suction) pipette
andanother for acell holding pipette. Theinjection
port can do clearing, injecting, sucking, venting
and balancing capillary action for the injection
pipette. Thecell holding port can do gentlesuction
forholdingacell. Besidescell releasingfunction, a
smart proportional and adjustable pressure can be
producedto pushacell out off thetipgently or clear
the holding pipette completely.

Thereissavableand programmableinjectiontimer
in both PM2000 and PM 1000, which can be pro-
grammedfrom 10millisecondto continueor manual
control time. Besidesinjectiontimer, therearesav-
abletimersand counters for clear, clear hold and
fill functions inthePM 2000. Therearesmart* Three
PulsesthenContinue’ clear and clear holdfunction
for the PM 1000 manual control. All pressuresare
adjustable and their readings are savable for the
PM2000. Whileinthe PM 1000, injection, balance
and hold pressures are adjustable. Both
microinjectors perform real -time data acquisition
for pressure monitoring. For the PM2000’s pres-
sure mode, the suction vacuum generating pres-
sure, injection pressure, balancepressure and hold
vacuumwill bedisplayed simultaneously aswell as
previous saved pressures on one LCD, while the
PM 1000 can display balance, injection and hold
pressuresin sametime. Both are convenience for
user to adjust and compare pressure settings.
Monitor the input pressure is available in the
PM2000.

The PM2000 allows the user to program custom-
designed action sequences. Within each sequence,
auser cansave4 pressurereadings, 4 preset timers
and 4 counters for corresponding actions. There
are12 programmabl eaction stepsin each sequence
and total 63 programmabl e sequences.

- Tel: 908-222-1717 - Fax: 908-222-1365 1



All 63 sequenceswill be saved even turn off the power. Thelast
using sequencewill berecovered automatically whenturnonthe
power again. Therefore, a user can program al different pres-
sures, timers, countersand action stepsfor different experiments
(upto 63). Theuser canjust turn onthe power to continuethelast
experiment , or simply select a sequence number, any one of 63
different experiments can be precisely repeated on any time.

A simple and straightforward keyboard allows the user to
programand performactionsfor thePM 2000 or PM 1000. AnLCD
display window provides full information such as pressure,
vacuum (PM2000), time, count, sequence steps (PM2000) and
actions, etc. Besides key pad, there is afoot switch connector

which can be used to control injection in both PM2000 and
PM1000. Thereisanother foot switch connector for triggering
sequence steps on the PM 2000 front panel. The remote port of
aDB9 connector can be connected to aremote mouse switches,
an optional remotekeypad (PM 2000) nearby the micromanipu-
latorstoformavery convenient microinjectionwork station. The
remotecontrol port can beconnected asacomputer interfaceport
for cell electrophysiology applications(PM2000). Furthermore,
thereareBNC connectorsinthePM 2000for thetiming (injection,
suction and segquence step) signal in and out to synchronize
other electrophysiological instruments. While the PM 1000 is
very simple to use with adequate precision functions for cell
surgery, thePM 2000will giveuserswider applicationsand more

Specifications

sophisticated programming functions.

LINEVOLTAGE

POWER CONSUMPTION
INPUT GASPRESSURE
CLEARINGPRESSURE
CLEAR HOLD PRESSURE
INJECTIONPRESSURE
BALANCEPRESSURE
FILL VACUUM
HOLDVACUUM
TIMERSETTINGRANGE

COUNTERSETTING RANGE
SAVABLE SEQUENCE/STEP
FOOT SWITCH PORT
REMOTE CONTROL PORT
OUTPUT SIGNAL PORTS

ACCESSORIES

OPTIONAL ACCESSORIES

PM 2000 Cell Microinjector

100, 120 or 240 VAC

35 Watts

60 - 100 psi

Same as input pressure

0-3 psi (regulated )

0.1-60ps (regulated)

0-10ps (regulated)

0" - 24" Hg (regulated )

0" - 25" of H20 ( regulated)

0.01 to 327.67 sec.(10 msec. resolution) CON-
TINUE or MANUAL control.

1-255

63 sequences, 12 steps for each sequence.

2 (for injection and sequencetrigger)

Remote mouse, DB9 interface, input trigger BNC
2 BNCs ( for inject and fill signal output )

OnelP- 1 (6 input tubing with connector ).
Two OP- 2 (3" output tubing with connector ).
One FSW ( foot switch ). MOUSE-2 (mouse).
HOLD-1,HOLD-1.2,HOLD-15 1,1.20r 15
mm O.D. pipette holder.

RK -1 rack mounting kitswith handles.

PM-K P remote control key pad.

PM 1000 Cell Microinjector

100, 120 or 240 VAC

35 Watts

60 - 100 psi

Same as input pressure

0-3psi (regulated)

0.1-60ps (regulated)

0-10psi (regulated)

14" - 24" Hg ( not regulated )

0" - 25" of H20 (regulated)

0.01 to 327.67 sec.(10 msec. resolution),
CONTINUE or MANUAL control.
No.

No.

1 (forinjection)

Remote mouse switches

No.

One|P- 1 (6 input tubing with connector ).
Two OP- 2 (3" output tubing with connector ).
One FSW ( foot switch ). MOUSE-1 (mouse).
HOLD-1, HOLD-1.2,HOLD-15 1,1.20r 1.5
mm O.D. pipette holder.

RK-1 rack mounting kits with handles.

Cell Microinjection Work Sation Set Up

Micromanipulators
and Microscope

Injection Pipette ---
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--- Hold Cell Pipette
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Remote Key Pad

Foot Switch
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Programmable Multi-Channel Pressure Injection Systems

PM 6000 4-Channel Pressurelnjection System

KEY FEATURES
« Multiple function system for
microinjection and perfusion.

« Up to eight inject/perfusion outputs,
one hold cell output and one
synchronized drain out channel.

* Programmable and savable timers,
counters and step sequences.

* Manual control or automatic
sequential step cycle operation.

* Programming information and
pressure real time display.

ThePM 6000 and PM 8000 Programmable4 and 8-Channel Pres-
sure Injector systems are designed for single to eight channel
intracellular injectionandextracel lular perfusion. They areexcel-
lent microinjection and perfusion engines for pharmacol ogical
drugtesting, molecular biological DNA, RNA transferring, intra-
cytoplasmic sperminjectionand cell electrophysiol ogical appli-
cations. Combining an advanced microcontroller and precise
pneumatic components, these systems can simultaneously con-
trol uptoeightinjectionmicropipettesor eight perfusionvialsand
one cell holding pipette and one drain pipette.

Thefour (PM6000) or eight (PM8000) injection/perfusionoutput
ports can be controlled separately or combined together to
perform actions such as injection, capillary action balancing,
suction or clear up. The cell holding output port can produce an
adjusted gentle suction to hold acell or gject a pressure to push
a cell or completely clear the holding pipette. Another drain
output port can simultaneously produce an adjusted suction to
drain and clear out liquid before next channel microperfusion.
Both PM 6000 and PM 8000 candeliver different quantity agents
and drugs from picolitters to continued perfusion.

All output pressuresand vacuumsareregul atableand canbereal -
time displayed on the front panel display. Previous pressure
readingscanal so berecovered onthedisplay for setting compari-
son.

Besidesprogrammabletimersand counters, thereare 16 program-
mable and savable injection/perfusion sequences with 32 pro-
grammable steps in each sequence. Each sequence can be
repeated continually or triggered manually. Theinterval time
between stepscan beprogrammed for automati c sequential cycle
or manual trigger.

Therearetwo foot switch connectorsfor sequential step trigger
and injection trigger. A digital remote port can be connected to
an optional remote mouse, key pad, or be controlled by a com-
puter. Withexceptional versatility andextremely precisecontrol,
both PM6000 and PM8000 are ideal multichannel injection /
perfusion engines.

MicroData I nstrument, Inc. - Tel: 908-222-1717 - Fax: 908-222-1365 3



Connection for Intracellular Injection System :

50-90 psi

Pressure Source

PM8000 or PM2000B Programmable Pressure Injector
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FSW, Foot Switch

Connection for Extracellular Microperfusion System :

PM8000 or PM2000B Programmable Pressure Injector
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Basic Accessories:

| P-1 Input tubing/connector. 6 for PM 6000,
10 for PM8000.

OP-2 output tubing/connector. 4 for
PM 6000, 8 for PMB000.
OV-1.5 perfusionvial (1.5ml):4 for PM6000,
8for PM8000.

HOL D-4(7) 4(7)-barrel pipette holder.

PP-4(7) pulled 4-barrel pipettefor PM 6000,
7-barrel for PM8000.

FSW foot switch. Power cord. User’smanudl.

Optional Accessories.
OP-4.5ml, OP-10ml, OP-30ml perfusion/
drainvia.

STB-1.5 magnetic stand and 1.5ml vial
bracket.

HOL D-1 single pipette holder..

PP-4, PP-7 pulled multibarrel pipette.
M OUSE-2 specia remote mouse.
PM-K P remotekey pad.

/% OP-4.5ml or OP-30ml Perfusion
DT-800, Digital Tape Recorder “w S@o Vials for Testing Drugs or Agents
o

Signal Conditioner or
l:l Q . Patch Clomp Amplifier
@@@@@@@@ED OOLOO
ET:T):IT) T T T T (T\) 7 —d J T—— Trigger Signal
SPECIFICATIONS

RK -2 rack mounted kit with handle.

Output Channels 4 (PM6000) or 8 (PM8000) injection/
perfusion outputs, one synchronized

Input Gas Pressure 30-100 psi
ClearingPressure Same as input pressure

Clear Hold Pressure 0-3psi (regulated)
Injection Pressure 0.05-60 psi (regulated)

Balance Pressure 0.05- 10 psi ( regulated)

Fill Vacuum 0" -24" Hg(regulated)
Hold Vacuum Q" - 30" of water (regulated )

Repeatability +/-0.05psi
Display Accuracy +/-0.1

drain out and one cell hold channel.

Drain Vacuum Q" - 30" of water (regulated )

Timer Setting Range 10 msec - 327.67 sec. (10 msec.

Resolution for wholerange).
Counter Setting Range 1-255

Savable Sequences 16 sequences

Programmable Steps 32 steps for each sequence.

Remote Control Ports DB9connector for remotekey pad
foot switch jack or BNC for nega-
tive TTL trigger, ajack connector
for injection foot switch.

Signal Output Ports 4(PM6000) or 8(PM8000) BNCsfor
injection signals.

Power Consumption 100, 1200r 220V AC, 35Watts

MicroData | nstrument, I nc. http://www.microdatamdi.com e-mail:info@microdatamdi.com



PMFP Programmable M ultichann

g New

Microfluidic Pump

KEY FEATURES:

® Multichannel pressure outputs with versatile
capabilities and compact size for
microfluidic solution driving.

EUp to eight independent pressure output
channels plus one adjustable vacuum
suction output channel.

EProgrammable and savable timers and
automatic multistep sequences. Adjustable
nine output pressures, one suction vacuum
and savable readings.

® Nine independent synchronize signal
outputs, trigger and interrupt signal input
and trigger/interrupt foot switch.

® Convenient full function control key pad and
remote port for remote key pad and
computer interface.

The PMFP Programmable Multichannel Microfluidic
Pump is designed to drive solution for variers
microfluidic devices, microfluidic logics, flow cells
and microfluidic chips applications.

Upto eight pressure outputs and one suction vacuum
output can be controlled separately or with different
channels combination together to perform actions
such as output different pressures and suction,
different timing and different automatic sequences.

MicroData | nstrument, | nc.
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There are up to nine individual regulators for adjust-
ments of eight channel output pressure and one
suction vacuum. An LCD provides full information
display such as pressure, vacuum, time, sequence
steps and actions. During pressure mode, all pres-
sure readings are savable for next time repeat
operation. The previous pressure reading can be
recalled on the LCD for new pressure setup com-
parison.

The PMFP provides programmable timers for every
independent output control. The PMFP also provide
different sequence step time to deliver accurate
timing and duration for each step channels action.
The PMFP allows the user to operate manually or
automatically multistep sequences running which
are designed by user. There are 15 savable se-
guences with 20 programmable steps in each se-
guence. They can be used to perform and repeat
different sequential pressure outputs precisely and
automatically. Also, the sequential step cycles can
be automatically performed or triggered each step
manually. All presettimers, pressure reading memory
and sequential steps are saved even turn off the
power. The PMFP is capable to perform repeatable
experiments at anytime.

An attached foot switch can trigger preset sequence
steps or be used as an interrupt trigger during output
actions. An optional remote keyboard give the user
another convenient tool to control the whole opera-
tion. The remote key board port can be interfaced
with a computer control. The exceptional versatility
and precise multi-output pressure control are the
hallmark of the PMFP.



SPECIFICATIONS:

OUTPUTCHANNEL Eight adjustable pressure

output channels. One ad-
justable vacuum suction

STEPSPERSEQUENCE 20 Programmable steps
REMOTECONTROL Remote DB9 connector,
PORTS foot switch jack and Trigger

LINEVOLTAGE

POWER CONSUMPTION
INPUT AIRPRESSURE
PRESSUREOUTPUT
VACUUMOUTPUT

REPEATABILITY

DISPLAY RESOLUTION
TIMERSETTINGRANGE

SAVABLE SEQUENCES

channel.

100, 120 or 240 VAC
40 Watts

30 - 93 psi

0.2 - 90 psi (regulated)
0-13 -psi (0"-25" Hg
regulated)

+/- 0.1 psi

+/- 0.1 psi for pressure
0.01sec. to 327.66 sec.
(0.01sec. resolution for
whole range ) to EX-
TEND or 0-MANU
control.

15 Programmable
sequences.

OUTPUT SYNCHRO

SIGNAL PORTS

WORKING TEMPERATURE
COMPUTERINTERFACE

BNC for negative TTL input.
Eight BNCs for pressure
output port P1-P8 with
positive TTL (0-5V) signals
output.

One BNC for vacuum
suction output port P9 with
negative TTL signal (5V-0)
output.

AC - 43C (39F - 105F)
DB9 connector with techni-
cal code reference (op-
tional)

MICROFLUIDIC SYSTEM SETUP DIAGRAM:
PMFPProgrammableMultichannel MicrofluidicPump

Digitol Recorder

m I:l U \ o o L P
fcd
090 3 000000000 [
0000000 @l:l D Pressure Source o2 6 % 6 % 6 % % % =6
NN peeeecley RO
U U
Transducer Signal Trigger Signal
Amplifier \\
O Jnput Tronsduce!

— Signal 7 “

0000° = g 5

— N dilr

(Optional Devices)

X =
M
NG T e
'/ i

i

d ¢

Microfluidic Floy Cell or
Microfluidic Chip

OP-4,5ml or OP-30ml Perfusion
Vials for Testing Drugs or Agents

(Optional Accessory)

W

PM-KP, FSN, Fool Switch
Remote Key Pod

(Optional Accessory)



PM P-107 ProgrammableM ultipipette Puller

o 1 o,

A

o

rf-_:.\ Py 2

£\ & N

ar

PMP-107Lr Programmable Super Length Multipipette Puller

Automatic Singleto 7-Barrel Pipette Puller

With just pressing one key, amulti-barrel pipette can be successfully
pulled by the PMP-107 Programmable Multipipette puller. Equipped
with amicrocomputer, pneumatic pulling arm, precise automatic rote-
tor, optical-digital ruler and anew designed clamp, the PMP-107 can
automatically heat, twist and pull oneto seven barrel pipette. Thereis
no need for any manual rotation or any inconsistent timing interrupt
control. The whole pulling processing is programmable and under
control of a preset sequence. The PMP-107 is a new upgrade model
from the PM P-100 multipipette puller. Many new features have been
added to the PMP-107: The rotation (twist) angle is adjustable. Se-
guences are easy to copy and modify. Rotation and pulling can act
simultaneously while pulling distance is adjustable, which can twist a
multi pipette with adjustable spirality.

Exclusive Optical-Digital Ruler M easurement

Thereisan exclusive optical-digital ruler in the PMP-107 to perform
precise taper length setting, real-time measurement and tip sensing.
With this feature, auser can easily handle taper and tip pulling.

ComputerizeReal-TimeFeedback Heater Control

Inthe PMP-107, thereisan advanced microcontroller to perform real -
time heater monitoring and controlling. If a heating level is selected
and preset, the microcontroller will measure

MicroData | nstrument, I nc.

» Automatic Singleto 7-Barrel Pipette Puller.

» ExclusiveOptical-Digital Ruler Measurement.

s ComputerizeReal-TimeFeedback Heater
Control.

= Programmableand Savable Sequencesfor
Creation and Reproduction.

» ManufacturePreset Programsfor Single, 3,4
and 7-Barrel Micropipette Pulling.

» Pneumatic Pulling Force and Compact Size.

s Super Length Multipipetteand Electrode
Pulling Model.

the actual heating power during heating power on. The mea-
surement will bereal-time displayed and feedback to the control
unit to match the set point dynamically. As aresult, the PMP-
107 always provides precise heating power, despite of many
times of pipette pulling or thermal /el ectrical characteristic chang-
ing. Under amicrocomputer controlling, the heater is smart and
reliable.

Programmableand Savable Sequencesfor Creation and Re-
production

Thereare 99 user programmabl e and savable pulling sequences
with maximum 18 stepsin each sequence. Userscan easily pro-
gram different taper length, tip shape for single to 7-barrel pi-
pettes. Time number, heat level, heat control and action param-
eters can be individually set in each step. After a special se-
guence setting up, amultibarrel micropipette will be automati-
cally produced by just pressing the Start button.

Manufacture Preset Programsfor Single, 3,4and 7-Barrel
MicropipettePulling

Every PMP-107 will bewel| tested and installed sample pulling
programsfor single, 3, 4 and 7-barrel multipipettes. A new user
will easily select the right program or just change a few step
parameters to fit their special need. The preset programs are
convenient and important, not only because they can pull dif-
ferent multibarrel pipettes but also as convenient copy tem-
pletsto make other programswith only minor parameter change
for other applications. The PMP-107 has an easy copy program
function.

Pneumatic Pulling For ceand Compact Size

Comparing with other pipette puller using gravity or magnetic
field as pulling force, the PMP-107 applies precise controlled
pneumatic pressure asthe pulling force, which gives more con-
trollable, even and consistent dragging characteristics. Within
avery compact size, the PMP-107 can precisely and automati-
cally perform twisting and multi parameter multi-pulling without
inconsistent manual interrupt. A precision micro-linear ball bear-
ing rail and advanced pneumatic components are used to
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provide no fault pulling movement. A simple 4x4 keypad and full
information display LCD let userscontrol easily and read al pull-
ing parameters directly, which include sequences, steps, time,
timing, heat level, heater control, tip length and actions. With an
intelligent PMP-107, pulling amultipipetteis no longer an uncer-
tainty of hand skill, but areproducible automatic processing.

Super Length Multipipette and Electrode Pulling

In the PMP-107 series, there are optional modelsof PMP107L-r
and PMP107L-e. The PMP107L-r not only hasthe samefunction
asthe PMP-107 but also can pull extralength taper and tip up to
120 mm. The application includes deep microperfusion and deep
multichannel testing. The PMP107L -r features samerotation clamp
on one side and flexible clamp head on the other side asthe PM P-
107 has. Whilethe PMP107L-eisspecially designed to pull extra
long taper and tip for single to multipipette without twisting (no
rotation) which can beinserted along carbon or metal fiber inside
the pipettefor making along electrode. Since both pipette clamps
on the PMP107L -e are open ends, an extralong fiber can be | eft
out of both ends of pipette for pulling an extra long electrode.
Therefore, the PMP107L -eis straight pulling super length puller
and excellent for long el ectrode fiber inside pipette pulling. The
PMP107-r can do rotating and straight pulling and isexcellent for

Unpulled 7, 4-barrel Pipettes
Pulled 7, 4-barrel Pipettes

making long tip microperfusion and drug deep testing multipittes. Pulled 4-barrel Pipette Tip

Specifications

~ = 100um "_g

Multi-barré pipette
Eachbarre pipetteO.D.
Pullingforce

Hester

Heater control

Heating

Singleto 7- barrel
1mm (2 mmfor singlebarrel)
Pneumatic
Nichromecail or fail
Microcontrollor
74.genera heat levels(24-99),
64 automatic heat levels(45-98).
Number of sequences 9

Sepsof each sequence 18

Taper length setting  Optical ruler 0.5-30mm (0.5-120mm
for PMP-107L)
Adjustable0.1-10ps
Adjustable0.1-60ps
Adjustable1- 30ps
Turning angle 90, 135, 180 and 225
degreeadjustable.
30-60ps
Pull 1, Pull 2, Pull 2/Cool, Rotation,
Rotation/pull, Cool Air and Return.
20x4LCD
110/240VAC
Maximum 150 watts
14L x UWX THinch.
About 181bs.

Pressurel
Pressure2
Cooling Pressure
Rotation Control

Gasinput pressure
Actions

Display

Power input

Power consumption
Dimension

Weight

Pulled 7-barrel PipetteTip

T um«gl

Pulled 7-barre PipetteWith 100mmLongTip

E—

Basic Accessories:

Spare heat coil. Tweezers. 12 preset sequences and
samples. Input tubing and connector. Power cord.
User's manual.

Optional Accessories:
MFG-5Microforge-Grinding Center for single pi-
pette to multi pipette tip modification.

Air Compressor Pump for PMP-107 air source.

Optional Modd:

PMP107L-r : Extralength pull up to 120 mm for the
taper and tip. Selected fix pipette clamp for both sides or
oneside clamp rotatable another sideflexible.

PMP107L-e: Extralength pull up to 120 mm for the
taper and tip. Fix and open end pipette clamp for both
sides.

MicroData | nstrument, Inc.
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PM P-102 Programmable Micropipette Puller
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PMP107L-e (PMP102L) Super Length Programmable Micropipette Puller

The PMP102 isastate of theart microprocessor controlled pipette puller.
The PMP102 isdesigned to pull a pipette horizontally to produce two
identical pulled micropipettes. Different kinds of pipettes can be pulled
repeatedly by the preset program sequences. There are varied micropi-
pettes can be produced, such as patch clamp electrodes, intracellular
el ectrodes, i njection micropipette and microneedl es, by manufactory pre-
set sequences. To achieve these versatility and the higher degree of
reproducibility, many advanced technol ogiesare applied onthe PMP102:
Exclusive Optical-Digital Taper M easurement

Instead of mechanical tip length setting from other pipette puller, thereis
anexclusive optica-digital rulerinthe PMP102 to perform preci se taper
length setting, real-time measurement and controlling. With thisfeature,
auser can handletaper pulling very precisely and easily. Equipped with
a powerful computerize tip sensing function, the puller can automati-
caly finish thetip pulling. It givesthe user aquick referenceto pull an
ideal tip.

Computerize Real-Time Feedback Heater Control
Insidethe PMP102, thereisan advanced microcontroller to performreal-
time heater monitoring and controlling. If aheating level isselected and
preset, the microcontroller will measure the actual heating power during
heating power on. The measurement isreal -time displayed and feedback
to the control unit to match the set point dynamically. As a result, the
puller always provides precise heating power, despite of many times of
pipette pulling or thermal/electrical characteristic changing.

MicroData | nstrument, I nc.

n Press only one key to produce two identical
single pipettes with different preset and pro-
grammable sequences.

a Pull different patch clamping, intracellular elec-
trodes, injection micropipettes and
microneedles with 99 programmable sequences.

s Microprocessor real-time controlled system
per forms programmable multipulling steps, op-
tical-digital measurement and precise digital
feedback heating control to achieve exceptional
flexibility and repeatability.

» Consistent pulling force by utilizing pneumatic
pressure instead of gravity or magnetic field.

= 22 manufacture preset sequences and samples
for different application pipettes. Optional
microforge heater power supply, air jet output
and foot switch connectors.

If theheating level isset to AUTO, the heater will automatically
search the melting point for different glass pipettes. Under a
microcomputer controlling, the heater issmart and reliable.
Programmableand Savable Sequencesfor Creation
and Reproduction

Thereare 99 manufacture/user programmable and savable pull-
ing sequenceswith 18 stepsin each sequence. Userscan easily
program different pipette tip size, tip length and tip shape in
different sequence for different application. Time and length
count, heat level, heat control and action parameters can be
individually set in each step. After a special sequence setting
up, adouble identical micropipettes can be automatically pro-
duced by just pressing the START button on the PM P102.
Pneumatic Pulling Forceand Very Compact Size
Comparing with other pipette puller using gravity or mag-
netic field as pulling force, the PMP102 apply precise
controlled pneumatic pressure asthe pulling force, which
givesmore controllable, even and consistent dragging char-
acteristics. With adouble horizontal pulling, the PMP102
can pull two identical ideal injection tips or microelec-
trode tips at the same time. Within avery compact size,
the PMP102 can precisely and automatically perform
multistep pulling without manual interrupt. A precision
micro-linear ball bearing rail and advanced pneumatic com-
ponents are used to provide no fault pulling movement. A
simple 4x4 keypad and full information display LCD let
users control easily and read al pulling parameters di-
rectly, which include sequences, steps, time, timing, heat

- Tel: 908-222-1717 - Fax: 908-222-1365
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Pulling Samplesfrom Preset Sequences.

SEQ1H/P SEQ11 PH/P I
bd 100 UM
SEQ2H/P SEQ12 RH/P
—_— T
SEQ3H/P SEQ13 RH/P
—~——e] —
SEQ4 H/P SEQ14 RH/P
SEQ5H/P SEQ15 RH/P
S e ————— ——_—_1
SEQ6 PH/P SEQ16 RH/P
i |
SEQ7 PH/P SEQ17 RH/P
e —— w. S
e —————— .
SEQS8 PH/P SEQ18 RH/P
— .
e . —_— R —
SEQ9 PH/P SEQ19 RH/P
SEQ10 PH/P SEQ20 RH/P
SEQ22 RH/P SEQ21 RH/P
L

Specifications:

level, heater control, tip length and actions. The heater power control and
acting time count up or count down are real-time displayed. With versatility
of theintelligent PMP102, pulling an ideal micropipetteisno longer an un-
certainty of hand skill, but areproducible automatic processing.

Manufactur e Preset Programsfor M ajor Different pipettepulls

The PMP102 pipette puller iswell tested and pre-installed with anumber of
different pipette pulling programs. A user can easily find out aright sample
picture or the closest characteristic from the sequence list on the User’s
Manual. Select the corresponding sequence and just pressing the START
key, adesired pipette will be pulled automatically. The preset programs are
convenient and important not only because they can pull many different
pipettes, but also they can be used as templets to produce new programs.
With the copy function and just afew modificationsfrom an exist sequence,
anew customize sequence program can be configured to fit a special re-
quirement. Asmany as 22 sequences are devel oped and preset to the PMP102
by spending alot of test time and expertise. These preset sequences are so
important that userswill savetheir time and pipettes without numerous pull-

| ingtries.

Optional Super Long Taper Pullingand Microforge-Grinding Center Combination

| The regular PMP102 can pull up to about 20 mm setting length taper. If a

longer tap or tip is needed or pulling with a metal or carbon fiber inside a
pipette is needed, an optional model PMP107L-e(PMP102L) can be se-
lected. The PMP107L-ewill giveyou up to 120 mm long taper or tip pulling.
Some special modifications, such as angle grinding, polishing and bending
for a pulled tip are required by using a microforge and grinder. There is
perfect combination of a PMP102 Programmable Micropipette Puller with
aMFG-3A Microforge/Grinding Center to form amicropipette production
work station. Thetwo units combination will give you total capabilitiesand
seamlessideal continuity for capillary glass micropipette making.

Pulling force Pneumatic

Heater control Microcont

Heater Nichromecoil

Heating Level 76generd heatlevels(24-99), S4ar
tomatic heet levels(45-98).

Pipette Single barrel, Imm-2.5mm O.D.
boroslicateor duminosilicateglass
capillary tubing.

rollor

Taper length setting 0.5-20mm
Pressure 1 regulator 0.1-10ps, adjustable
Pressure 2 regulator 0.1-60ps,adjustable Foot switch connector Optiond two(Heat Sop, Air Ouf)

Pressure gas input 30-60ps

Sequences Totd 9.
Steps 18/per sequence

Display 20x4 LCD
Heater power output Optiond
Light power output Optional
Pressure air output Optional
Cool air pressure 0.5-30ps, adjustable Power input 110/ 240VAC
Power consumption Maximum 150watts
Dimension 18'Lx8'Wx11"H
Weight 23lbs.

Actions Pull 1,Pull 2, Pull 2/Codl,
Cool Air and Return.

Accessories:

Spare heat coil, Tweezers, 22 preset sequences and samples, Input tubing and connector, Power cord, User’s manual.

Optional Model:

MFG-5 Microforge-Grinding Center for single pipette to multipipette tip modification.

PMP-102L (PMP-107Le) Extralength pull upto 120 mm for thetaper andtip. It can straightly pull single or multibarrel pipette
from1mmO.D.to5mmO.D.
PMP-102m The PMP-102 model added with heater power and light power output connector, air output connector, two foot
switch connectorsfor optional microforge M-1.

MicroData | nstrument, I nc.

http: //www.microdatamdi.com

e-mail:info@microdatamdi.com



PM P-102Q Programmable Quartz Glass
Micropipette Puller

m Pull fused quartz, fused silica
glass micropipette with regu-
lar cooking butane gas.

® High efficient microtorch with
precision flame contr ol without
focusing problem.

B Manufacture preset sequences
within up to 99 Programmable
sequences.

B Precisetip length setting with
horizontal symmetric double
pull.

www.microdatamdi.com info@microdatamdi.com Tel: 908-222-1717 Fax: 908-222-1365
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Quartzglass(fused quartz, fused silica) pipette hasmuch lower dissipation factor and dielectric constant
than that of other glass. Quartz pipettetip ismuch stronger than other glasstoo. In another word, the
quartz pipettetip can belessnoisein the patch clamp recording and not easy to break thetip when pen-
etrating tough tissue. If these better electrical characteristicsand better physical features of a glass pi-
pettetip isthecritical point of your application, you need pulled quartz pipettesor quartz glass pipette
puller.

ThePMP-102Q isjust developed and designed to pull quartz glasspipette. With very successful technique
and features designed for PM P-102 Programmable Micropipette Puller, the PMP-102Q is continually
adopted theadvanced microcomputer control, optical ruler measurement, heat control and precison pneu-
matic pulling forcecontrol for thequartz glasspipette pulling. Another bright point of thePMP-102Q is
using regular cooking butane gascartridge asheating gas sour ceinstead of using expensive and compli-
catelaser heating sour ce. Thebutaneflameisoptimal controlled by the PM P-102Q and well fit in a conve-
nient and compact platform. With total savable 99 programmable sequences, theflame, pull for ce, pulling
distance, timing can be set and programmed in up to 18 different stepsin each sequence. Therearevery
useful standar d sequenceswhich arepreset by M DI expertswith numer ouspracticesand experience.

A regular cooking butanecartridgecan beused for longtimeand easy to behandled asoper atingabutane
cooking stove in a PM P-102Q. Without the focusing problem in alaser heater, the PM P-102Q can pull
pipettewith 0.1 mm OD to 1.5 mm OD thin wall quartz glasstubing. It can handlemor e pulling stepswithout
afocusing problem. The PMP-102Q isa practical, compact, precisecontrol and reliablenew quartz glass
pipettepuller.

PMP-102Q Specifications:

Pipette Singlebarrel, thinwall 0.1- Pre-pull pressure 0.1-60ps, adjustable.
1.5mmO.D,,0.7-1.1mm[.D.  Mid-pull pressure 0.1-60ps, adjustable.
Fused quartz, fused silica End-pull pressure 0.1-60ps, adjustable.
glasscapillary tubing. Heat/Pull control Microcontrollor.
Pulled tapper length 0.5- 10mm. Actions Start, Pre-pull, Mid-
Sequences 99 programmable sequences. pull, End-pull, End-
Seps 18 stepsper sequence. pull/Stop Heat, Return
Heater Micro-torchflame. and Stop.
Heater gassource UN2037 butanegascar- Display 20x4 LCD
tridge. Power input 110/240VAC
Pullingforce Pneumaticforce. Power consumption 30watts
Input air source 60-80psi pressureair Dimension 18L x 12W x 11H inch.
Gaspressure 0.1-10ps, adjustable. Weight 301b.

www.microdatamdi.com info@microdatamdi.com Tel: 908-222-1717 Fax: 908-222-1365



MFG-5 Microforge-Grinding CenterWW///

Microforge-Grinding Center
MFG-5

=P OL | SHING

= Glassmicropipettetip polishing, shaping, tip-
ping, bending, bevellingand grindingall inone
compact platform.

* Combine platinum heater and precision
microgrinder asconvenient center tool on a

horizontal binocular or monocular microscope
platform.

» Preciseand convenient movement controlsfor
heater/grinder and pipettelocationsand opti-
cal focus. Changeforgetogrinder or two-step
bevellingjust in seconds.

» Universal pipetteholder for onetosevenbarre
pipetteand 0-180 degreebevelling.

« Upto800x magnificationinlongworkingdis-
tanceobjectiveand widefield eyepiece. Scale
eyepiecefor precigon measurement.

» Adjugtableprecison power supply for variable
grinder speed and heating level. High power
background and sdeL ED lightsfor better im-

age.

» Foot switchescontrollable. Syringeand special
tubingfor wed grinding. Optional pressureair
switchablefor pipettetip clearing, expanding X
and cooling, . | POLISH AFTER

' BEVELLING

MicroDatal nstrument, | nc. - Ta: 908-222-1717 - Fax: 908-222-1365 13



The MFG Microforge-Grinding Center series are a creation
design for micropipette/multipipette tip total modification. It
combinesaprecision microforge and amicrogrinder in ahori-
zontal microscope compact platform. It can be used for mi-
cropi pettetip polishing, shaping, tipping, bending, breaking, bev-
eling and grinding. It isan ideal micropipette/multipipettetip
modify center.

The platform of MFG-5 Microforge-Grinding Center ismade
from a high power horizontal binocular microscope. A preci-
sion optical focus system with 2-axial micromanipulation pi-
pette holder can handle asingle pipette or a multipipette con-
veniently and precisely. The pipette holdersis 180 degreeturn-
ablefor different angle bevelling, pipette bending or polishing.
Another 2-axial micromanipulator controls combination of a
platinum mini-heater and amicrogrinder. They areside by side
together. Turning the manipulator horizontally will select the
heater or grinder in seconds, also switching their power sup-
ply automatically.

Thereisafoot switch and heat/speed level adjusting dial knob
which control the heater or grinder operating. There are two
special super bright LEDs. Oneisan adjustable powerful back
light , another isadjustable side light for aclear contour image.
The MFG Microforge-Grinding Center is designed with com-
pact structure and precision control circuitry.

MicroforgingintheMFG-5

MicrogrindingintheMFG-5

MicroData | nstrument, Inc.
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Precision Two-Grade Microgrinder

http: //www.microdatamdi.com

The Microforge-Grinding Center use high quality optical compo-
nents which include 10x or 20x wide field eyepieces and long
working distance plan achromatic 4x, 10x/0.25, 40x/0.6 objec-
tives. The 10x wide field scal e eyepiece gives user another accu-
rate measurement tool. Besides heater/grinder control, another
optional foot switch connector can be added for pressure air con-
trol. Outside pressureair can beinput to the Microforge-Grinding
Center and can be switched output to atubing by stepping on the
foot switch. The pressure air output can be used for clearing a
pipette dust after grinding or expanding or cooling a pipette dur-
ing pipette forging. A syringe and special connector tubing will
come with the microgrinder for wed grinding.

There are precision coarse and fine moving adjustments in the
model M FG-5P compare with an adaptable tool moving adjust-
ment in the MFG-5. The M2G-5P is a precision two-grinding
motors (coarse/fine) microgrinder. It can switche between two
precision grinding motors (coarse/fine) instead of between aforge
heater and a grinder. The model with microforge only is MF-5.
The model with adding pressure air valve inside and foot switch
outsideis M FG-5A. Asaconvenient and precision micropipette
tip microforge/microgrinder, the M FG-5 can be combined with a
PM P-102 or aPM P-107 mi cropi pette/multi pipette puller to com-
pose of a complete and ideal micropipette production work sta-
tion. To select the correct model, please see the following tables:

M odel Selection: MF-5 MFG-5 MFG-5A MFG-5AP M2G-5AP
IMicro-Heater 1 1 1 1
rlMicrogrinder 1 1 1 2
Pressure Air Infoutput 1 1 1
Binocular(B) / Monocular(S) B B B B B
Independent Power Supply 1 1 1 1 1

Tool Fing/Coars Movement 1 1

Specifications:
Body Horizontal bino/monocular microscope.
Eyepiece 10x, 20xWF. Optional 10x Scaled.
Objective lenses 4x, 10x/0.25, Optional: 20x, 40x/0.6 Long
Working Distance.
Light Two super bright white LEDs with ad-
justableback groundlight .
Pipette Two-axia manipulator and coarse-fine
movement focusing adjustment.

Coarseand finearindinamotors  Hegter/grinder Two-axia manipulatorwiththree-dimen-

movement siond adjustment.
Pipette holder TurnableEasy-clamp for single or
multipipetteholding..
Heater Platinumwireheater combineof:
Microgrinder 0.1-1.0 um grinding disks with precise
micromotor direct-driving.
Air infoutput Optiond air jet foot switch, in/output tub-
ing and connector.
Accessory Onefoot switch. Optional onemore. Sy-
ringewith pecia connector tubing.
Power Supply 30W, 120/240VAC

e-mail:info@microdatamdi.com



MFG Microforge-Grinding Center Specifications:

MFG-5

MFG-5A

MFG-5AP

Body

Eyepiece
Objective lenses
Light

Pipette movement
Heater/grinder
movement

Pipette holder

Heater
Microgrinder

Air infoutput

Horizontal Binocular microscope.
10x, 20xWF. Optional 10x Scaled.
4x, 10x/0.25, Optiona: 20x, 40x/0.6
Long Working Distance.

Two super bright white LEDswith
adjustable back ground light .
Two-axia manipulator and coarse-
finefocusing adjustment.
Two-axia manipulator with three-
dimensional adjustment.
TurnableEasy-clamp for single or
multipipetteholding..

Platinum wire heater combineof:
0./0.5/1umgrinding diskswith pre-
cisemicromotor direct-driving.
N/A

Horizontal Binocular microscope.

10x, 20xXWF. Optional 10x Scaled.

4x, 10x/0.25, Optional: 20x, 40x/0.6 Long
Working Distance.

Two super bright white LEDs with ad-
justableback groundlight .

Two-axiad manipulator and coarse-finefo-
cusing adjustment.

Precision manipul atorswith three-dimen-
siona adjustment.

Turnable Easy-clamp for single or
multipipetteholding.

Precision platinumwire heater
0.1/0.5/1umgrinding diskswith precise
micromotor direct-driving.
Pressurevalve, air jet foot switchandin/
output connectors,

Horizontal Binocular microscope.

10x, 20xWF. Optional 10x Scaled.

4x, 10x/0.25, Optional: 20x, 40x/0.6 Long
Working Distance.

Two super bright white LEDswith adjust-
ableback groundlight .

Two-axia manipulator and coarse-finefo-
cusing adjustment.

Precision manipulatorswith three-dimen-
siond coarseffinesetting and adjustment.
Turnable Easy-clamp for single or
multipipetteholding.

Precision platinum wire heater combine
with0.1/0.5/1.0um grinding diskswith
precisemicromotor direct-driving.
Pressurevalve, air jet foot switch and in/
output connectors,

Accessory - Onefoot switch. Syringewithspe-  Two foot switches. Syringewith special - Two foot switches. Syringe_ With special
cia connector tubing. connector tubing. In/output air tubing.  connector tubing. Inoutput air tubing
Power Supply 30w, 120/240VAC 30W, 120/240VAC 30W, 120/240VAC
MEG- 5P MFG-5APT w/

MicroData | nstrument, Inc.
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Micropipette Work Station: PMP102 and MFG-5 combination
PMP102 Programmable Micropipette Puller

@eee '
@@
STl «00m

MFG-5A Microforge-Grinding Center MFG-5AP Precision

with Pressure Port Microforge-Grinding Center
with PressurePort

'

Model Selection:
MF-5S MF-5 MF-5A MF-5AP MG-5 M2G-5AP MFG-5 MFG-5A MFG-5P MFG-5AP

Micro-Heater V V V V \ \ \ \
Microgrinder V(1) V@)  V \ \ \Y
Heater/Grinder Combination V \% \Y \
Pressure In/output V V \ \% \%
Binocular(B), Monocular(S) ' S B B B B B B B B B
Two-axial manipulators v VvV V \Y V V \ \ \
Coar se/Fine manipulator V V \ V

MicroData I nstrument, Inc. - Tel: 908-222-1717 - Fax: 908-222-1365
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| nverted Microscope with
Two-Side Three Dimensions Moving Stages

ThelMS-02Inverted MicroscopeWor k Sation isfurnished with two-
sidethreedimensionsmoving stagesand bracket adaptor sfor micro-
manipulatorsin aprecison inverted microscopeplatform. ThelM S-02
comeswith long wor king distance plan achr omatic obj ective, long or
ultra-long wor king distance condenser, widefield eyepiece and phase
contrast attachment and C-mounted adaptor for avideocameraor a
digital cameraconnection. Optional digital camera connecting adap-
torscan beselected tofit different brand digital camera. ThelM S-02
issuitablefor cel operating, manipulating, injecting, patch clamp, ICS|
or resear ch of cell culture, living specimen structure, microbe, liquid
IMS-02 INVERTED MICROSCOPE WORK STATION — deposits, micr oper fusion and soon. It also can beused in medical treat-
ment resear ch, agricultureand animal husbandry resear ch etc. Itshigh
quality optics, smplebut convenient mechanicsbody and very r eason-
ableprice makeit becomesan ideal microbiology research working
station.

Specifications

Magnification: 100x -400x
Trinocular: Fordigital photo, video cameraattachment.
Eyepieces: Widefield eyepieces.10x, F:25mm D:18mm
Objectives: Long working distance plan achromatic objectives (cover glass
thick:1.2mm):10x-NA0.25WD8.1mm, 20x-NAQ.4WD4.8mm, 40x-
NA0.6WD3.3mm.Longworking distance plan achromatic phase con-
trast objective: 10x-NA0.25WD8.1 (include 10x annular digphragm
IMS-02 WITH MICROMANIPULATORS AND plate). o o
PIPETTE HOLDER Condenser: Longworking distance condenser: NA=0.4, working distance 28mm.
- Object Stage: Size:200x152mm.Movement range: 20x60mm.
Focusing Adjust: Coaxial coarse and finefocusing mechanism with tension adjustable
and focusstop, minimumincrement is0.002mm.
[llumination: 6V20W halogenlamp, adjustablebrightness.
Side Tool Stages: Right-hand sideand left-hand ide three dimansions movement stages
with mounting rods (dia. 10mm) and bracketsfor micromanipulatorsor
other micro-tool connection.

OPTIONAL

ACCESSORIES

Manipulator: 3-dimensiona fineadjusting micromanipul ator.
C-mount Adaptor: For digital cameraattachment.
D-Camera Adaptor: For Canonor Nikondigital cameraconnection and convert optics.
2.5x/4x change over photo attachment (include 10x viewing eyepiece),

Photo Adaptor: 4x focusing photo attachment for Pentex 35mm camerabody.
Eyepieces: Widefield: 16x, 20x
Objective: - Longworking distance plan achromatic phase contrast objectives: 25x/

IMS-02 WITH MICROMANIPULATORS AND Condenser: 0.4,40x/0.6 (include 25x, 40x annular diaphragm plate).
PIPETTE HOLDER AND DIGITAL CAMERA
MicroData Instrument, Inc.  http://www.microdatamdi.com e-mail:info@microdatamdi.com
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Accessoriesfor PM Series

&Y
HOLD-1 ®/

OV-15b

e\ %
s\

HOLD-7

MOUSE-1
MOUSE-2

PM-KP

AccessoriesDescription:

|P-1 Sandard6feat 1/4" O.D.inputtubingwithcon-
nectortoPV and1/4” swift-fit connector for souroear.
Longertubingcanbesdected.

OP-2 Teflonoutput tubingwithconnector toPM and
mdeluer connector for pipettehaldersorvids There
aethreeszes 1.8, 20,22mmOD. Teflontubingcan
besdetted.

OP-4.5, OP-10, OP-30
4.5ml, 10ml,or30mi vid withIn/output tubing from
topof vid, and connectorstofit PM series

OV-15,0V-5,0V-10,0V-30
15ml,5ml, 20ml or30mi vid withinputfemdeluer
ontopandoutput mdeluerinbattom.

STB-1.5, STB-4.5, STB-10, STB-30
OV orOP-15,45,5,100r 30mi vid holder. 5x or 8x
vid holderscanbesdeted.

STT-4.5, STT-30
OR450r OP-0gandingtraywhichcanhad9af OP
450r200fOP-30

\ | ”‘L_ \

ov-15 OP-45
OP-10

PP-7 (enlarged)

PP-4 (enlarged)

OV-15a

Rolair JC10 Compressor

PP-4 Pulled4-barel pipette
PP-7 Pulled 7-barel pipette

HOLD-1
Rpeteholderforsnglepipette(1-1.2mmOD.).

HOLD-4

Pipetteholder for 4-barrd pulledpipette(LmmOD.
eachbard)with4x 1/321.D. Tygontubing& femde
[uer connedior.

HOLD-7

Pipetteholder for 7-barrd pulledpipette(LmmOD.
eachbard)with4x 1/321.D. Tygontubing& femde
[uer connedior.

FSW Foat Switchfor PM sariesand Microforges

MOUSE-1
Vay convenientrematecontral of Injedtion,Hold ad
Fillfor PM1000

MOUSE-2
Vay conveniertrematecontral of Injecion, Autoand
Fill for PM 2000, PV 20008 and PM8000.

STB-15
STB-45
STB-10
STB-30

PM-KP
Full fundionrematekey pedfor IVI2000, AMI2000B
orAVI8000.

RK-1
Rack mountingkitswith handles(for PM 21000 or
PV2000)

RK-2
Rack mounting kitswith handles(for PM2000B or
PVI8000).

Optional pressure air source for PM or
PMPseries.

Rolair JC10 Compr essor
Noiselevel: 60 db (very quiet).
Horsspower: 1HR115VAC. CAVI Digdlaced @90
PS:53CAVI. CAM Ddivered @90PS: 2.3
CAM.Pump/Motor RPM: 1,725RPM's Overloed
Protection: Yes(Automatic). L ubrication Type Oil-
Less ResdVaveSygem: Yes(Sandard). Number
of Cylinders 2 Tank Capeatty: 25Gdlons
Length: 17 Inches Width: 161nches Height: 15
Inches Shipping\Weght: 39Pounds

MicroData | nstrument, I nc. http://mww.microdatamdi.com e-mail:info@microdatamdi.com
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