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1. Safety Regulations

VERY IMPORTANT _: Instruments and components supplied by npi electrc are NOT
intended for clinical use or medical purposes (e.dor diagnosis or treatment of humans)
or for any other life-supporting system. npi electonic disclaims any warranties for such
purpose. Equipment supplied by npi electronic musbe operated only by selected, trained
and adequately instructed personnel. For details plase consult the GENERAL TERMS
OF DELIVERY AND CONDITIONS OF BUSINESS of npi electronic, D-71732 Tamm,
Germany.

1) GENERAL: This system is designed for use in scfenaboratories and must be operated
by trained staff only. General safety regulatiomsdperating electrical devices should be
followed.

2) AC MAINS CONNECTION: While working with the npi stams, always adhere to the
appropriate safety measures for handling electrdexices. Before using any device,
please read manuals and instructions carefully.

The device is to be operated only at 115/230 VOI#56 Hz AC. Please check for
appropriate line voltage before connecting anyesydio mains.

Always use a three-wire line cord and a mains pepleg with a protection contact

connected to ground (protective earth).

Before opening the cabinet, unplug the instrument.

Unplug the instrument when replacing the fuse angmng line voltage. Replace fuse only
with an appropriate specified type.

3) STATIC ELECTRICITY: Electronic equipment is sengéito static discharges. Some
devices such as sensor inputs are equipped withsessitive FET amplifiers, which can
be damaged by electrostatic charge and must terbéohandled with care. Electrostatic
discharge can be avoided by touching a groundealnseirface when changing or
adjusting sensorsAlways turn power off when adding or removing modueés,
connecting or disconnecting sensors, headstages other components from the
instrument or 19” cabinet.

4) TEMPERATURE DRIFT / WARM-UP TIME: All analog elednic systems are sensitive
to temperature changes. Therefore, all electramtruments containing analog circuits
should be used only in a warmed-up condition &feer internal temperature has reached
steady-state values). In most cases a warm-updoefip0-30 minutes is sufficient.

5) HANDLING: Please protect the device from moistuheat, radiation and corrosive
chemicals.

HIGH PRESSURE PRECAUTIONS: While working with PDES systems and components

always adhere to the appropriate safety measurésifalling high pressure pneumatic systems.

Before using the PDES or any external pneumaticcdgsdease read manuals and instructions

carefully.

« Always turn off pressure source before connectingisconnecting the PDES system.

* Any component used (tubes, fittings etc.) must pecsdied for the maximum possible
pressure.

* Do not use any aggressive, combustible or explagages. Only gases such as air, nitrogen,
carbon dioxide, helium, etc. are allowed.

* Use only dry, oil free, filtered gases (max. 5 (ilterfis allowed).

* Maximum input pressure must be below 5 bar (72 psi)
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2. EPMS-07 Modular Plug-In System

2.1.General System Description / Operation

The npi EPMS-07 is a modular system for processoigbioelectrical signals in
electrophysiology. The system is housed in a 18kmeount cabinet (3U) has room for up to 7
plug-in units. The plug-in units are connected @aver by a bus at the rear panel.

The plug-in units must be kept in position by fearews (M 2,5 x 10). The screws are important
not only for mechanical stability but also for peolectrical connection to the system housing.
Free area must be protected with covers.

2.2.EPMS-07 Housing
The following items are shipped with the EPMS-01$ing:

0 EPMS-07 cabinet with built-in power supply
0 Mains cord
0 Fuse2A/1A, slow (inserted)
U Front covers
i
: f
: "
[
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Figure 1: Left: front view of empty EPMS-07 housing
In order to avoid induction of electromagnetic ®oike power supply unit, the power switch
and the fuse are located at the rear of the holsegyFigure 2, right).

2.3.EPMS-H-07 Housing

In addition to the standard power supply of the ERP0F, the EPMS-H-07 has a built-in high
voltage power supply. This is necessary for all M\/OMVCC modules, the HVA-100, HV-
TR150 and HVC-03M modules. The output voltage ddpeam the modules in use.

2.4.EPMS-E-07 Housing
The following items are shipped with the EPMS-EH®USINg:

EPMS-E-07 cabinet

External Power supply PWR-03D
Power cord (PWR-03D to EPMS-E-07)
Mains chord

Fuse 1.6 A/ 0.8 A, slow (inserted)
Front covers

Ooogogod

The EPMS-E-07 housing is designed for low-noiseraioen, especially for extracellular and
multi channel amplifiers with plugged in filters.dperates with an external power supply to
minimize distortions of the signals caused by tbegr supply.
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2.5.EPMS-03
The following items are shipped with the EPMS-01ding:

EPMS-07 cabinet with built-in power supply
Mains cord

Fuse 034 A/ 0,2 A, slow (inserted)

Front covers

Ooogod

SIGNAL PROTECTIVE

» | om -» | @

A

N

Figure 2: Left: front view of EPMS-03 housing. Righear panel detail of EPMS-03 and
EPMS-07 housing.

In order to avoid induction of electromagnetic ®oike power supply unit, the power switch
and the fuse are located at the rear of the holsegFigure 2, right).

2.6.PWR-03D

The external power supply PWR-03D is capable ofidg up to 3 EPMS-E housings. Each
housing is connected by a 6-pole cable from ontirele connectors on the front panel of the
PWR-03D to the rear panel of the respective EPM$&sing. (see Figure 3, Figure 4). A
POWER LED indicates that the PWR-03D is poweredsae Figure 3, left). Power switch,

voltage selector and fuse are located at the 1@@el{see Figure 3, right).

Note: The chassis of the PWR-03D is connected to ptieteearth, and it provides protective
earth to the EPMS-E housing if connected.

Figure 3: Left: PWR-03D front panel view Right: PWRD rear panel view.

Note: This power supply is intended to be used withEIPMS-E systems only.
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2.7.System Grounding
EPMS-07/EPMS-03

The 19" cabinet is grounded by the power cableuiinghe ground pin of the mains connector
(= protective earth). In order to avoid ground Isdpe internal ground is isolated from the
protective earth. The internal ground is used @BNC connectors or GROUND plugs of the
modules that are inserted into the EPMS-07 houdihg.internal ground and mains ground (=
protective earth) can be connected by a wire uiegground plugs on the rear panel of the
instrument. It is not possible to predict whetherasurements will be less or more noisy with
the internal ground and mains ground connected. rd®mmend that you try both
arrangements to determine the best configuration.

EPMS-E-07

Power The 19" cabinet is connected to the CHASSIS comnexitthe rear panel. It
oy & can be connected to the SYSTEM GROUND (SIGNAL GR@YHNN the rear
<(. panel of the instrument (see Figure 4).
/ The chassis can be linked to PROTECTIVE EARTH bynsxting it to the

PWR-03D with the supplied 6-pole cabbnd by interconnecting the
GROUND and PROTECTIVE EARTH connectors on the ngamel of the
PWR-03D (see Figure 3). Best performance is gelyeaghieved without
connection of the chassis to protective earth.

4 (s
s e

SIGNAL ASS|
GROUND C IS

I mportant: Always adhere to the appropriate safety measures.

Figure 4: Rear panel connectors of the EPMS-E-07
2.8.Technical Data

EPMS-07, EPMS-E-07 and EPMS-H-07

19” rackmount cabinet, for up to 7 plug-in units
Dimensions:  3U high (1U=1 3/4” = 44.45 mm), 254 rdeep

EPMS-07 and EPMS-H-07
Power supply: 115/230 V AC, 60/50 Hz, fuse 2 AX &low, 45-60 W

EPMS-E-07

External power supply (PWR-03D) 115/230 V AC, 60Fs fuse 1.6/0.8 A, slow
Dimensions of external power supply: (W x D x Bp2nm x 210 mm x 85 mm
EPMS-03

Power supply: 115/230 Volts AC, 60/50 Hz, fuse A.A0.2 A slow

Maximum current supply: 500 mA

Dimensions: 3U high (1U=1 3/4” = 44.45 mm), 254 deep, 265 mm wide
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3. PDES System

3.1.System Description

Pressure ejection is a convenient method for apgligoth ionic and non-ionic solutions from
micropipettes. This method is popular for two reesd-irst, it can apply to almost all solutions.
Second, the amount of solution ejected can be m@uitby viewing the tip of the micropipette
under a microscope.

npi PDES units are designed for pressure ejectibndmigs in physiological and
pharmacological studies. PDES systems can be egpliwjth high pressure outputs (up tf

= 4 bar / 58 psi) for drug application with fing@yed micropipettes or with low-range pressure
output (Fhax= 0.7 bar / 10 psi) for controlled droplet appiica from large-tipped pipettes.

The PDES-01AM is a system withnR2 = 4 bar (58 psi). The device is designed as a teodu
for the npi EPMS-07 system. It comprises of onenaleh consisting of a precision pressure
regulator, an electronically controlled valve, (@rvery fast micro valve located in the
microJECT), an analog timer and an analog pressureagispjection of drugs can be activated
manually or via a TTL input.

Mode of operation and timing is selected by costadlthe front panel. If the internal timer is
used, the eject time is preset by a control andithe base can be selected by a toggle switch.
The operational status is indicated by a red/gte€D.

The pressure connectors are also located at tié emnel of the instrument. The injection
channel is equipped with an INPUT coupling wheee thessure source is connected, an OUT
coupling where the injection pipette or thiecroJECT headstage, respectively, is connected,
and an EXHAUST coupling where a low "retain" pressgan be applied in order to avoid
capillary effects at the tip of the injection pifgefanalogous to the "retaining” current used in
iontophoretic systems). This pressure must be ge&rekiby an additional pneumatic device.
Please contact npi electronic for details. Systents microaJECT are additionally equipped
with a connector for controlling the micro valveside themicroJECT.

The injection pressure is preset by a precisiosque regulator. The pressure is displayed on
an analog manometer. Additional pneumatic deviedse§, fittings, connectors, filters etc.) are
available. Please contact npi electronic for detail

A calibration procedure allowing quantitative dragplication is described by Hofmeier and
Lux (1981), (see chapter 6).
3.2.PDES-01AM Components

The following items are shipped with the PDES-01Atem:

0 Pressure controller module for the EPMS-07 system
0 User manual
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Optional accessories:

microJECT pipette holder (fast, switch time <1 ms)
Tubing

Ejection holder

Remote push button

External valve (slow, switch time >10 ms)

L L L LD

3.3.Description of the Front Panel

O PDES-01AM npi O

ON/EJECT

EXHAUST

@m

TIL REMOTE TIMING ~ EXTERNAL
INPUT CONTROL ~ MONITOR VALVE

EXTTN

Figure 5: PDES-01AM front panel view (the numbees r@lated to those in the text below)

b )

bb oo o
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(1) Manometer

Display indicating the ejection pressure, rangd: lftar (0-58 psi) or 0-2.5
bar (0-36 psi).

(2) EXHAUST connector

somm  CONNector for connecting a “retain” pressure sowctor EXHAUST. If no “retain”
(\ pressure is connected, the system is exhausteshgsaé no pressure is applied to the
W4 pipette.

(3) IN connector

Connector for connecting the filtered, dry andfodle gas source. The gas source must
be filtered by a 5 um filter element.
-

I mportant: Do not connect sources of OXYGEN or COMBUSTIBL&sgs!!

Note: npi recommends an input pressure of 1 bar / 14npse than the maximum output
pressure.

(4) OUT connector

AR Connector for connecting the injection micropipeitefor connecting the external
\J Ml Valve, e.gmicroJECT. The EJECT pressure is supplied to this cdonec

(5) Pressure regulator

Rotary knob for regulating the pressure of the tejacchannel. The pressure is
indicated by the manometerl{#

(6) EXTERNAL VALVE connector

prag  Connector for the electrical connection of the mdeévalve, e.gmicroJECT.
< J
EXTERNAL
VALVE

(7) TIMING MONITOR

BNC connector providing a TTL signal that indicatbe status of the regulated
injection valve (HI = valve open, LO = valve clo$ed

i\ ‘\
TIMING
MONITOR
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(8) REMOTE CONTROL connector

REMOTE
CONIROL

BNC connector for connecting a TTL signal for EXTIERperation, or for using the
internal timer in TIMER operating mode (see ald0)#

(10) Operation mode switch

Switch for setting the operation mode

. The valve is continuously open

TIMER: The internal timer is used. The timer canskerted via a TTL HIGH signal ab#
or by pushing a pushbutton connected&o #

EXTERN: The valve is open as long as the inputaig # is high or the pushbutton is

pressed.
OFF: The module is switch OFF, the valve is clogdtD (#13) is also off.
OFF: The PDES module is turned OFF, the valvedsed. LED (#3) is also off. The

source pressure value is still shown at the manem#&t but opening of the valve
is disabled in OFF position.

(see also chapter 4)
(11) x10s, x1s/x0.01s/x0.01s switch

Switch to set the time base of the timer; rang&6:s¢ x1 s, x0.1 s or x0.01 s.

(12) TIMER potentiometer

Potentiometer to set the ejection time. The tgedten time is the reading of this
potentiometer multiplied by the reading of the tibsese switch (#1).

Note: Due to tolerances of resistors and capacitorgithe preset with the analog timer may
vary up to 20%!
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(13) ON/EJECT LED

ON / EJECT
Indicates the operational status of the ejecticanakel.

red light:  valve is closed, i.e. OUT connectorlssed and EXHAUST connector is open.
green light:  valve is open, i.e. OUT connectorpsmand EXHAUST connector is closed.
Off (no light) valve is closed

4. External Valves

External valve(s) for the PDES system are eitheumted on a remote valve plate or in the
microJECT micro valve pipette holder.

4.1.Remote Valve Plate

The valve which is controlled by the PDES is lodate the remote valve plate (see Figure 6).
Tubing and cable of the external valves are comaeat the front panel of the PDES system
(refer to chapter 3.3). Exhaust is usually not euted.

Figure 6: external valves on remote valve plate

1: electrical connection (black)

2: EJECT pressure tubing (red)
3: connector for ejection pipette
4. exhaust connector (optional)
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4.2.microJECT micro Valve Pipette Holder

The valve which is controlled by the PDES is lodatethe micro valve pipette holder, called
microJECT (see Figure 7). Tubing and cable ofrtheroJECT are connected at the front panel
of the PDES system (refer to chapter 3.3). Exhisussually not connected.

Figure 7:microJECT

1: pipette connector

2: connector for EJECT pressure

3: connector for EXHAUST pressure (optional)
4: electrical connection

| mportant: In experiments with high pressures (> 1 bar)ighihbe necessary to insert 2 seals
into the pipette connector in order to preventgipette from moving.

Figure 8:microJECT — pipette insertion

Caution: Pipettes that are not rigidly fixed in the pipettenector might be pressed out of the
connector by high pressure. Always adhere to tipeogpiate safety measures.
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5.

0

Operation

Connect the gas source (max. 5 bar) to the INPUihector at the front panel. The gas
source must be filtered by a 5 um filter element.

Important: Do not connect sources of OXYGEN or COMBUSTIBL&sgs!! The gas source
MUST be dry and oil free!! Please use a degreaseffider the gas source by a 5 um filter
element.

0

Connect the injection pipette to the OUT conneatdhe front panel
or

connect thenicraJECT pipette holder to the twoicraJECT connectors at the front panel
(#4 OUT and % EXTERNAL VALVE, Figure 5), and connect your ejectipipette to the
microJECT (#, Figure 6).

If a low "retain" pressure (analogous to the "mEtag" current used in iontophoretic
systems) is required, connect the “retain” pressotece to EXHAUST at the front panel.

Turn on pressure and adjust the pressure to theedeslue using the pressure regulator.
Connect a timing unit to the TTL INPUT connecto®,(Figure 5) at the front panel
or

connect a pushbutton to the REMOTE CONTROL conme@®, Figure 5) at the front
panel

The LED is green when no ejection occurs and rednwthe pressure is applied to the
pipette.
Select the operation mode using the toggle switth, (Figure 5) at the front panel.

* Inthe CONT. position positive pressure is appt@the pipette continuously.

* Inthe EXTERN position the duration of the applioatis determined directly by the
duration of the TTL signal or the time the pushbntis pressed.

* Inthe TIMER position the duration is preset by tineer control (#2, Figure 5) and
time base (#1, Figure 5) of the PDES. Application is startedhné TTL signal
connected to TTL INPUT @ Figure 5) or by pressing the pushbutton conneicted
#8, Figure 5. In position OFF of the timer controf fijessure ejection is disabled.

* In the OFF position the PDES module is turned QR& yvalve is closed. LED §3,
Figure 5) is also off. The source pressure valugilisshown at the manometet #
Figure 5, but opening of the valve is disabled FF@osition.

int: Ejection time can be monitored by recording tigaal at #, Figure 5!
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CONTINUOUS mode

TIMER
CONI. @ CONTINUQUS switch on
EXTERN

TIMER
CONTI. @ CONTINUOUS switch off ——
EXTERN

QPPIOX. _/ \
pressure at

pipette tip
Y
TMING MON, — e
EXTERN mode J |_
TIL INPUT IV
TIMER
CONT. @
EXTERN GRRIOX. m | bar
pressure ot
pipette tip

TIMING MON.

TIMER mode
TIL INPUT J_I |_|

TIMER
CONT. @ | ar
EXTERN APPIOX,

pressure at

pipette tip

TIMING MON.

200 ms 01 9

QFF 10

if the intfemal timer
is set to 200 ms

Figure 9: Operation modes of the PDES-01AM
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7. Technical Data

Source gas:

air, nitrogen, helium etc. no aggressive, comblestibexplosive gases, filtered by a 5 um filter
element

Pressure range:

input pressure: max. 5 bar (1 bar = B@)
pressure control range: 0-4 bar; display rangeb@r4

or

0-2 bar; display range 0-2.5 bar

Input and output couplings:

hose fitting connect type for 4 mm (inner diametabjing
Status / EJECT time indicator:

red/green LED

red light: valve is closed (in EXTERN TIMER, CONa@peration mode)
green light:  valve is open

Off (no light) valve is closed

Mode selection:
four position toggle switch, OFF, EXTERN TIMER, CON
Minimum pressure pulsed width:  10-20 ms (dependartuibing), 1 ms witimicroJECT

Analog timer: 0.001-0.1s5,0.01-1s,0.1- 10 % - 100 s with linear
control, range set by rotary switch time base setec
(x0.01s,x0.1s,x1s,x105s)

TTL INPUT:
standard BNC connector, TTL (LO =0-2.5V, HI =23 V), input impedance 1Xk
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