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SINGLE SPEED

SINGLE SPEED SYRINGE PUMP

The next generation of our time-tested PHM-100 series
syringe pump has significant improvements, including a
complete redesign of the enclosure, anti-siphoning hard-
ware, and a purge/flush feature.

* Can be operated standalone, or activated and de-acti-
vated by a Med-PC® 28 volt output (3-pin micro-fit molex)

e Time “on” determines the dose

* A built-in limit switch disconnects power when the
plunger reaches the end of the syringe

* The motor is single fixed speed, the speed of the motor
determines the infusion rate for the syringe.

* Speeds available: 0.1, 0.5, 1, 1.5, 2, 3.33* 5, 10,
15, 20, 30 RPM (NOTE: 3.33 RPM is standard)

* Replaces the PHM-100 and PHM-108 pumps

* To compare all three pumps, see the chart on p.8

NOTE: A calibration sheet is included with every pump, which supplies a formula
for calculating flow rate using any syringe.

A) Right side (MED control and power connections)
B) ImL syringe with R-ACC micro syringe adapter (sold separately)

C) Left side (drive screw adjustment knob)

VARIABLE SPEED SYRINGE PUMP

The next generation of our time-tested PHM-100 series
syringe pump has significant improvements, including a
complete redesign of the enclosure, anti-siphoning hard-
ware, and a purge/flush feature.

* Can be operated standalone, or activated and de-acti-
vated by a Med-PC® 28 volt output (3-pin micro-fit molex)

* Time “on” determines the dose

* A built-in limit switch disconnects power when the plunger
reaches the end of the syringe

VARIABLE SPEED

* The motor speed is adjustable, the speed of the motor
determines the infusion rate for the syringe.

* Adjustable from 0.1 — 30 RPM in 0.1 increments
* Replaces the PHM-100VS-2 and PHM-107 pumps

* To compare all three pumps, see the chart on p.8

A) Right side (MED control and power connections)
B) TmL syringe with R-ACC micro syringe adapter (sold separately)

C) Left side (drive screw adjustment knob)



ADVANCED VARIABLE SPEED

ADVANCED USB TOUCHSCREEN SYRINGE PUMP

The Advanced USB Touchscreen Syringe Pump offers the
ability to control the operation of the pump either locally
using the intuitive touchscreen interface, or remotely via a
serial USB port, or a 28V Med-Connect port.

* Specify a syringe from a list of makes and capacities, as
well as set the desired infusion rate

* Our recommended pump for variable speed and remote
operated infusion or siphoning applications

* The pump can be controlled via computer using:
o SOF-736 Med-PC software (w/soF-111)
o RAZEL-IPC Infusion Pump Control software (w/soF-111)
o SOF-T11 USB Syringe Pump Test Program (included)

o 3rd party/custom software

¢ Safety features:
o Automatic shut-off switch
o Alarm
o Safety Timer
* Replaces the PHM-111-EC pump

¢ To compare all three pumps, see the chart on p.8

A) Right side (MED control and power connections)

B) Left side (drive screw adjustment knob)

°The PHM-220 pump is pre-loaded with syringe
settings for common commercially available
syringe makes and sizes. The device can operate
in both direction modes with most commercially
made syringes. The inner barrel diameter (ID) and
subsequent flow rate ranges of many commercial
makes are available in the manual.

°Common glass syringes are integrated into the
pump interface and can be selected to reference a
calculated flow rate estimate.

°Syringes are organized by make and then by fluid
capacity.

Set Infusion Rate
Rate: [_—T

Rate Units: cc/minute

Valid Infusion Rate range: 0.01 - 6.63

" Save Cancel

oFrom the Set Infusion Rate view, the user can choose
to change the Rate within the Valid Infusion Rate range
listed at the bottom of this view in units set in the Select
Infusion Units view.

ADVANCED VARIABLE SPEED

Syringe Selection ®e5

_—
Manual Mode BD Plastipak 10.0 mL
BD Plastipak 1.0mL BD Plastipak 20.0 mL

=
BD Plastipak 2.5 mL BD Plastipak 30.0 mL

BD Plastipak 50.0 mL

Agd [~ Prev Next Exit
Syringe Page Page

Select Infusion Units

cc/hour uL/minute

uL/hour ' mm/minute mm/hour

cm/minute | cm/hour in/minute

in/hour RPM

' Save Cancel

°For user convenience, conversions are pre-pro-
grammed into the pump to convert the rate units
using either the manually entered or pre-programmed
syringes on the Syringe Selection view.



CONTROL MODE COMPARISON CHART

APPLICABLE
PUMPS

COMMANDS
AVAILABLE

MAXIMUM #
OF PUMPS

CAPABILITIES

DRAWBACKS

USB +
MED-PC

PHM-220

OFF, ON, DOSE, RESET, REVERSE,
INPUTOFF, INPUTON, RAMP,
RAMPDOSE

16

Best for incorporating the syringe
pump into a behavioral experiment.

Trigger various commands depen-
dent upon actions taken by the
subject.

Set and save fixed parameters
using MedState Notation as part of
a protocol, or at the start of a run.

Using the included USB Syringe
Pump Test Program provides a GUI
for ease of use, and also enables the
syringe pump to operate with all of
its features.

All of these functions are dependent
on the complexity of the protocol
and thus, the coder's skill level.

Unable to save variable parameters
from runto run.

Not pre-programmed to track
dispensed volume or syringe prog-
ress (coding required).

000

28V +
MED-PC

PHM-200, PHM-210, PHM-220

OFF, ON

16

* Incorporate the syringe pump into

a behavioral experiment, but in
its most basic form as a standard
output device. Only able to control
when to run it, and turn it off.

Unable to use the USB Syringe Pump
Test Program and all of its capabili-
ties, or operate the PHM-220 pump
in an advanced way.

Fm> ﬁ+|

USB +
RAZEL IPC

PHM-220

OFF, ON, DOSE, RESET, REVERSE,
INPUTOFF, INPUTON, RAMP,
RAMPDOSE

24

Best for controlling infusions
and planning sophisticated infu-
sion control protocols that track
dispensed volume and syringe
progress. This is the only control
mode/software combination to
achieve these capabilities.

Save the entire protocol, both fixed
and variable parameters.

Multiple variable parameters can be
changed via convenient drop-down
menus.

Unable to interface with Med-PC.

N/A +
DOSE CONTROL INTERFACE

PHM-220

OFF, ON, RESET, REVERSE, INPUT-
OFF, INPUTON

Specify a syringe from either a list of
pre-loaded makes and capacities,
or input custom ones, with the ability
to save them.

Set the infusion rate in the desired
units of volume and time.

Unable to ramp doses or set a dose
to dispense as the USB Syringe
Pump Test Program can.

Unable to interface with Med-PC.

Unable to track dispensed volume
or syringe progress.

USB +
USB SYRINGE PUMP TEST
PROGRAM (included w/pump)

PHM-220

OFF, ON, DOSE, RESET, REVERSE,
INPUTOFF, INPUTON, RAMP,
RAMPDOSE

16

* On its own, it can do everything
that the dose control interface does,
with the addition of ramp doses and
dispensation of a dosed volume.

* Used in conjunction with Med-PC as
a graphic user interface to control
the pump.

* Onitsown, itis unable to save either
fixed or variable parameters.

* Unable to track dispensed volume
or syringe progress.

CONTROL MODE COMPARISON CHART

USB +
3RP PARTY SOFTWARE

PHM-220

OFF, ON, DOSE, RESET, REVERSE,
INPUTOFF, INPUTON, RAMP,
RAMPDOSE

* To interface with the pump with
3rd party or custom software, the
included USB Syringe Pump Test
Program will facilitate connection.

* Requires ability to link a 3rd party
program to the pump via DLL file.

7



8 PUMP MODEL COMPARISON CHART

SOFTWARE
m HED-PCV
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| Staded _ Sub Expesment Geaoup losd P You his window brief nd ] 2345878
o) T TR SRR ] | tnter 7 5% the prompe For & b oF comantt o
B2 of  CAELIN0R2 Tisnng?22  Seined w2 RS ] pox2
i‘h'] ' CAEL-330.047 TIH:!‘?‘R Sabah, 142 RS ):EI;MIG_FHMFLAMN Fr\MED-PC VIMACRO\LOAD1S FRS. MAC Beac 3
.::; = gtm“‘ 12;3 :x ::g x :i;:&: BOKES 1234567891011 1215 1415 18 ::
|Bons o CAELIMOSI  Tisng722  Selned w2 s i O Box s
Eim? v ot e T"':'"."'?a i L ":!:m"i BOXES 123456789190 111213141516 o7
i::: : &t’mﬂ Im;g :x! ::z x ::;1:1:: 1BONES 1234567 8910111213 141516 ::
[Bn10 o  CAELINOO0S Tisnng?22  Seine® w2 RS Box 10
(Bll g CAELINOR  Tmengl  Sekw® 1z RS o 11
lol2 v LTINS Tewg?Z  Sekes w2 RS Box 12
[Bn13 o  CAELINQHE Tisnng?22  Seine w2 RS Box 13
PHM-200 PHM-210 PHM-220 (B4 CAELINGE  Tmengl  Sekw® 1z RS o 14
l8ocls v CELIODN Temwg?Z  Seked uz RS Box 15
|Bn16 o  CAELINGA Tisnng?22  Seine® w2 RS Box 16
COMPARABLE :
| Bowe ol
MODELS PHM-100, PHM-108 PHM-100VS-2, PHM-107 PHM-111-EC = e A e e
: Box 2 4 7
¥ Autoscrol  Display = Box3 4 7
oStandalone 2021/07/22 14126133 A 3 BOXES 1 ) b4 " !
2021/07/22 14:26:33 R 3 BOXES 1
oStandalone oStandalone ) 2021/07/22 14:38:33 R 3 BONES 1 goxg : ;
oRemote via Med-PC or Razel IPC ettt iioda dn i S e
°Remote via Med-PC °Remote via Med-PC using 28 V Output, a 3-pin micro-fit Molex ST ALK T s 2 Bord AEEE
OPERATION using 28 V Output, a 3-pin micro-fit Molex using 28 V Output, a 3-pin micro-fit Molex or USB serial port U/ WaE R RN L g1l ! z
1261 ox
2021/07/22 14:26:36 B 2 BOXES 1 Box 13 s 7
M . ’ 2021/07/22 14:28:24 K 1 BONES 1234567891011 1213 141516
TYPE Single Speed Variable Speed Variable Speed 2021/07/22 14:28:41 K 1 BOXES 12345678910 11 12 13 14 15 16 _ | e : ?
~] |Box 18 1 7]
3.33 RPM standard X . 5
o standart 1 T T - o
€ Al P 40| =7 | coums |05 sunmaryRows (1 5
WAL LU (Guilable: 0.1, 0.5, 1, 1.5, 2, 3.33, 0.1 - 30 RPM 0.1 - 30 RPM QL LIS R §
RANGE 5,10, 15, 20, 30 RPM) (adjustable in 0.1 RPM increments) (adjustable in 0.01 RPM increments) Box 1: RV 500 Lol Flosponses 300 Rerkecoments  0.00 Fiee Pelets 2,00 =
Box 2 FAVE 500 Left Resporses 500 Aerfoicements  1.00 Free Pellets  2.00
Bon 3 FAVa 500 Left Responzes 100 Rerfoicements  0.00 Free Pellets  2.00
Box4: PRV 500 Lo Responses 1.0 Rerkeconents 0,00 Fies Fellts 200
” Box 5 FAVA 50 Lok Responses 0.0 Rembacementz 0,00 Fies Pelets 200
Box B FRVa 500 Leit Aesponses  1.00 Rewdmoaments  0.00 Free Pellets  2.00
Dose Control Interface w/4.25 Box 7 fava 5w Lot Pomperses 000 Feriorcameis 000 FroeFeles 200
SPEEDSEEECTOR NV {{eTe TS| 1.7" display w/rotary encoder Touchscreen Bt vl 500 LR 60 Reiacamens 110 Faablen 210
Box 10: FRVal 5.00 Left Responses  17.00 Reinforcements ~ 3.00 Free Pellets  2.00
Box 11: FRVal 500 Left R 0.00 Reinte it 0.00 Free Pellet: 200
From 02 mL/hr From 02 mL/hr From 02 mL/hr Box 12: FHV:I 500 LZI:HZZSZEZ? 13.00 H::IZ:EZ:Z:&; 200 F:::P:\IZ; 200
. . . Box 13: FRVal 5.00 Left R 200 Reinle it 0.00 Free Pellet: 200
(0.1 RPM + 1mL syringe) (0.1 RPM + TmL syringe) (0.1 RPM + TmL syringe) Box 14 FRvd 500 (o Responss 200 Reiacenents 000 FleoPeless 200
Box 15: FRVal 500 LeftResponses 200 Reinforcements 0,00 Fies Pellts 2,00
|NFUS|°N RATE to 32.1 mL/m|n to 32.1 mL/mln to 32.1 mL/mln Box 16 FRval 500 Left Resporises 200 Reirforcements 0,00 Free Pellets  2.00
RANGE' (30 RPM + 50mL syringe) (30 RPM + 50mL syringe) (30 RPM + 50mL syringe) 7/22/2021 2:29:04 PM EMULATION MODE

1-60mL 1-60mL 1-60mL
SYRINGE SIZES? (small syringes require R-ACC adapter) (small syringes require R-ACC adapter) (small syringes require R-ACC adapter)

Plastic or Glass Plastic or Glass Plastic or Glass
MED-PC V BEHAVIORAL CONTROL SOFTWARE SUITE
M 28V DC, 700 mA 28V DC, 700 mA 28V DC, 700 mA SOF-736

100V-240V AC, 50-60 Hz, 25W 100V-240V AC, 50-60 Hz, 25W 100V-240V AC, 50-60 Hz, 25W
ACCURACY */-1.0% CV */-1.0% CV */-1.0% CV Med-PC uses MedState Notation (MSN) coding lan- * Best for incorporating the syringe pump into a behavioral

W YES YES YES guage. Determine exactly what is desired for experimen- experiment.

tal flow and data collection, and encode it in simple text Tri . .
: . * Trigger various commands dependent upon actions
?
REVERSE? NO YES YES commands. MSN uses commands whose functions are taken by the subject.

inherently recognizable and easy to learn (e.g. ON, OFF,
PURGE/FLUSH SHOW, ADD, IF, SET, etc.). * Set and save fixed parameters using MSN as part of a
SPEED 20 RPM 20 RPM 20 RPM protocol, or at the start of a run.

m Alomi Stainless Steel Alomi Stainless Steel Alomi Stainless Steel Placing these commands into logically ordered text gives ] ) _
LU S e s UL Sl SlEe UL STl Sle you total flexibility in the control of chamber components, ¢ US'”_Q the included USB Syringe Pump Test Program
10.5"Lx4.3"W x 3.5"H 105" Lx4.3"Wx 3.5"H 10.5"Lx 4.3"W x 3.5"H SﬁmUIi, reinforcemenf mechﬂnisms, dGTO Sforcge, Gnd prC?VIdeS a GUI for eqse‘of' use, Ond CI|SO .en0b|es 1he
VERALL SIZE (26.7 x 10.9 x 8.9 cm) (26.7 x 10.9 x 8.9 cm) (26.7 x 10.9 x 8.9 cm) display. MSN is a state-based programming language syringe pump to operate in its fullest capacity.
m R-ACC (for microsyringes) R-ACC (for microsyringes) R-ACC (for microsyringes) with blocks of states called state sets. If it can be drawn as NOTE: For more info about Med-PC, refer to the Software brochure

a state diagram or a flow chart, it can be coded in MSN.
COMPUTER REQUIREMENTS:

Incorporate any syringe pump into your procedure by
Flow Rate (mL/min) = 0.19538 x Motor RPM x Syringe Cross Sectional Area (cm?) connecting it with a 28V 3-pin molex connection as a  * Windows 7 or newer (64-bif
standard output device (on/off). Or, with the PHM-220,
1) Infusion range is approximate, calculated using example syringes (ImL = 0.174cm? / 50mL = 5.477cm?), different syringes may yield greater or lesser infusion rates. connect it via USB for sophlshccﬂed control (See ety pielrt=

son chart on pp. 6-7).
2) Using syringes with plunger flanges greater than 1” OD requires removal of the plunger lock, which disables the syringe reversal feature. 30 mm diameter barrel max.
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SOFTWARE

RASLIL

SCIENTIFIC

= IPC Edit Protocol
Menu
Protocol Syringe
Hew Mame  B-D Plastic 60ml

Protocol Irfused 3o Crossection BBBE scom

Pratacol Drawn 3 oo Evit Capacity 53 co

Step

Select Procedure
[ = [0 [7

Mode:

= Doceanc Time ¢ Rate and Doss

[ o [Tofolo [ 0 | | |

Protocal Steps

Slep|FrU:sdurs |5larl[cc.f‘hr]| End[cc/hl]‘ Inluzs[cc]| Dlawn[cc]| HR-MI-SE| Loop TU‘ Count
>| 1 Prompt ] 0 ] 0 00:00:00 1] 0
_ | 2lnfuse 160 300 1 0 000018 0 0

3 Pause 0 0 0 0/ 00:00:10 0 0
T 4 witndraw 240 i 0 1 00:00:15 00
5 Locp Back 0 0 2 2| 00:0:20 2 2

INFUSION PUMP CONTROL

A Windows® based program used to control the PHM-
220 pump remotely via USB, without the use of Med-
PC®. The program allows the user to design an infusion
protocol and then send the commands to the pump.

* Control for up to 24 infusion pumps simultaneously
* Infusion protocol steps easily added or removed.

¢ Contains profiles of commonly used syringes organized
by manufacturer, type and size

° NOTE: If a syringe is not on the list, its cross-sectional area can easily be
entered to calculate flow rate

+ User-defined infusion protocols specify:
* Infusion specification
* Withdrawal & pauses
* Initial flow rates
* Final flow rates
* Volume infused

e Duration of infusion

INSTRUMENTS

| 1pc 73 Protocol

Select Pump Protocal 0.28 Infused

" Rale andTime (" Rales and Dose Sefect Step - -

| B-0r Plastic 50l Spnge | 0.00 ‘withdrawn
Stop
Start Yolume (o) 3372 Syinge Volume [cc)

Protocel Steps

Step‘ Procedure |Start[cc.-"hr]| End[cc:’hl]| Inluse[cc]| Drawn[cc]l HF: M1 SE| Loop TU‘ Count
|1 Prompt ] i 1] 0 00:00:00 1] 0
| 2 lnfuse 180 300 1 0/ 00:00:15 1] 0
| 3 Pause ] ] 0 0/ 000010 ] 0

1 Withdraw 240 1] 1] 1) 00:00:15 ] 0
| 5 LoopBack i i 2 2 om0l z ¢

* Save the entire protocol, both fixed and variable param-
eters.

* Multiple variable parameters can be changed via conve-
nient drop-down menus.

“Run” screen displays:
* Real-time graphic of the syringe
* Protocol being used
* Syringe size
* Total volume infused & withdrawn

* Current protocol step indicator

* Windows 7 or newer (64-bit)

* USB port (for pump)

N

nm USE PUMP O1 API

Exit
Select Pump | e L
o <l ngIay (I
; 1T W Loud
s [0 Safetyisec,
&P Status
QuitCont. | | & gk
~ | € InvaidPump
| € Invalid Data
Enable MED-PC ﬁ‘r—“—-—_‘:}
Stakuz —— T
Time[sec] Infuse Steps

2783 10851

™~
=

| ]D.'IF"ET-"E.'-" Syringe[zqom]

=] B0 Start{ccth
L £0 Endice/hi]

. ] 1 Doselcc)
=] 0.5 Timeling

Send Command

SOFTWARE

1

REVERSE

Rewverze Steps
185003

| [ WO Data [v Mobor OM [ USBE OK [v Famp OK [
([T InputON [ Fonward [ Dose 0K [v Limit Switch :

m> I

Med-PC Razel IPC

Custom Dose Control
Software Interface

USB SYRINGE PUMP TEST PROGRAM

Included with the PHM-220 pump, this program provides
a graphic user interface (GUI) to control the PHM-220
syringe pump.

* On its own, it can do everything that the dose control
interface does, with the addition of ramp doses and
dispensation of a dosed volume.

* Used in conjunction with Med-PC as a graphic user inter-
face to control the pump.

¢ Windows 7 or newer (64-bit)

* USB port (for pump)
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