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TRADEMARKS 
 
 
 

DMT reserves the right to alter specifications as required.  

This document was, as far as possible, accurate at the time of writing. Changes may have been 

made to the software and hardware it describes since then. New information may be supplied 

separately. 

 

This documentation is provided with the DMT560TP-II. This document only describes the functions 

that being related to the DMT560TP-II functions and the Controller Software.  

 

No part of this document may be reproduced by any means without the prior written permission of 

DMT A/S. 

 
               Copyright © 2019 DMT A/S 

 

  



SAFETY 

 
The DMT560TP-II Tissue Puller has been designed for use only in teaching and research 

applications. It is not intended for clinical or critical life-care use and should never be used for 

these purposes: nor for the prevention, diagnosis, curing, treatment, or alleviation of disease, 

injury, or handicap. 

 
• Do not open the unit: the internal electronics pose a risk of electric shock. 

• Do not use this apparatus near water. 

• To reduce the risk of fire or electric shock, do not expose this apparatus to rain or moisture. 

Objects filled with liquids should not be placed on the apparatus. 

• Install in accordance with the manufacturer's instructions. 

• Only use secure industry-standard connectors and tubing for water connections. Faults, defects, and 

mistakes due to wrong connections void warranty. We are not accountable for results and mistakes 

due to inappropriate hookups. 

• Do not install near any heat sources such as radiators, heat registers, stoves, or other apparatus that 

produce heat. 

• Only use attachments and accessories specified by the manufacturer. 

• Unplug this apparatus during lightning storms or when unused for long periods. 

 
The DMT560TP-II is delivered with an external 100-240VAC to 24VDC ADAPTER, use only this 

adapter for the DMT560TP-II. 

Protect the power ADAPTER and cord from being walked on or pinched. Particularly at power plugs 

and the point where they connect to the apparatus. 

Refer all servicing to qualified service personnel. Servicing is required when the apparatus has been 

damaged in any way such as the power-supply cord or plug is damaged, liquid has spilled onto, or 

objects have fallen into the apparatus, the apparatus has been exposed to rain or moisture, does not 

operate normally, or has been dropped. 

 

 



EC DECLARATION OF CONFORMITY  
 

 
DMT A/S 
Certify and declare that the following apparatus: 

 
Tissue Puller System 560TP-II System 

 
Restrictive use: Only for laboratory use. 

 
Manufactured by: 
DMT A/S 
Rho 14 
8382 Hinnerup 
Denmark 

 
Conforms with the essential requirements of the EMC Directive 2014/30/EU. 
Based on the following specifications applied by: 
EN 61326-1:2013 
EN 61326-2-3:2013 
 
And with the LVD Directive 2014/35/EU. 
Based on the following specifications applied by: 
EN 61010-1:2010 
EN 61010-2-030:2010 
EN 61010-2-201:2013 

 
 
General warnings regarding EMC: 
Do not use this device in close proximity to sources of strong electromagnetic radiation (e.g. 
unshielded intentional RF sources), as these may interfere with the proper operation. 
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FEATURES & BENEFITS 

 
DMT560TP-II is used together with PC Control Software. 

The DMT560TP-II has internal heating elements to keep the buffer temperature at the decided 

level. It can only maintain the temperature, not heat it from room temperature.  

Built-in Drain valve and Oxygen air stone. 

Puller motor/gear is protected true a moment breaker.  

The Puller is specifically designed to perform tensile strength tests of different tissue samples. 

Force and pull length are plotted in the PC Software to create a force/displacement curve.   
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UNPACKING THE TISSUE PULLER SYSTEM 
560TP-II 

Take a few minutes to carefully inspect the new 560TP-II for damage which may have occurred during 

shipping and handling. If you suspect any kind of damage, please contact DMT immediately, and the 

matter will be pursued soon as possible. If the packing material appears damaged, please retain it until a 

possible claim has been settled. 

We recommend that you store the packing material for any possible future transport of the 560TP-II. In 

case of transport and the original packing material is unavailable, please contact DMT Sales Department 

for advice and packing instructions. 

After unpacking your new DMT560TP-II Tissue Puller, please use the following list to check that the system 
is complete:  

• 1pcs DMT560TP-II.
• 1pcs Glass Chamber Ø-38 * L-125mm.
• 1pcs Set of Hooks. DMT A/S can make customer designed mounting supports.
• 1pcs USB cable.
• 1pcs 90-240 Volt Power adapter.
• 1pcs power cord*

* The shape of the AC plug varies by country, be sure that the plug fits the outlets for your location.
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CHAPTER 1 – SYSTEM OVERVIEW 
 

 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1.1 Tissue Pulling System 560TP - II (front view) 
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1.1 SETTING UP STEP-BY-STEP 

This chapter contains a complete step-by-step description of how to get started with the DMT560TP-II. 

DMT560TP-II system as illustrated in Figure 1.1 and 1.2. 

• Connect the vacuum pump to the Drainage connection.
• Connect the oxygen supply to the Oxygen inlet.
• Connect the USB cable from the PC.
• Install the 560TP MyoPULL Control Software on the PC.
• Connect the Power adapter to DMT560TP-II.
• Switch the Power ON.
• Run the Control Software on the PC.

Figure 1.2  Tissue Pulling System 560TP - II (rear view) 

Oxygen inlet, max 1bar/14,5psi.

Drainage connection for waste 
buffer.

Communication indicator.

ON/OFF switch.

Power connector.

USB connector.

Oxygen Adjust.
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1.2 GETTING STARTED WITH THE MYOPULL SOFTWARE 
 
The chapter contains a detailed description of how to get started with the DMT560TP-II MyoPull Software. 

 

General functions of the icons, if color is bright, the icon can be activated, if grayed out it cannot be 

activated at that moment. 

When the motor is running, some functions are disabled, and will be available for use when the motor is 

stopped. 

 

When the DMT560TP-II Software is started for the first time, you must type in the license code. 

Alternatively, continue in Trail Mode (with limited functions). 

  

Figure 1.3 License 
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CHAPTER 2 – TISSUE PULLER 560TP-II MENUS ON THE 
INTERFACE 

 
 

 

 

2.1 HOW TO ENTER THE PULLER START POSITION: 
 

Read the mechanical position from the micrometer positioner and enter it here as shown in Fig 2.1. 
 

 NOTE: SEE APPENDIX 1 TO LEARN HOW TO READ THE POSITION CORRECTLY. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.1 Enter mechanical position 
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Press continue when the position is right or exit to close the Software. 

Now the DMT560TP-II is ready. 

Before shipment, the DMT560TP-II has gone through two days of continuous testing, including a final 

weight calibration. However, in order to ensure that the Puller is working at the highest performance, 

DMT recommends that a new Force calibration is performed before the first use of the Puller. The 

calibration procedure is described in section 2.2 below. 

2.2 FORCE CALIBRATION 

You start the Force calibration here. 

Figure 2.2 Force Calibration 
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Follow the procedure in the popup windows. 

Figure 2.3 Force Calibration Menu Page 1 
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After calibration check that the transducer is within the calibration region. 

The Zero value must be in the interval of 29000 to 37000.  

The Gain in the interval of the Zero value + 4000-7000. 

If the values are out of this range, the force transducer is broken and needs to be replaced. 

How to replace a broken force transducer is described in section 5.4. 

Figure 2.4 Force Calibration Menu Page 2 
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CHAPTER 3: DESCRIPTION OF SOFTWARE FUNCTIONS FOR 
PULLS IN MYOPULL 

The top Toolbar on the screen and the   Drop-down menu is for the handling of the experiment file. 

Fig. 3.1 DMT File Drop-down menu 

It is possible to select which icons you want to show on the top Toolbar. 

Just open the selection window with a click on the down arrow and select. 

Fig. 3.2 Toolbar Customization Icon 

Fig. 3.3 Puller menu. 
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3.1 PULL SUBMENU 

Commands for Start/Stop a Pull. 

Fig. 3.4 Pull Submenu- Start/Stop 

Box for entering of Velocity for the Pull [um/Sec.] and the length of the Pull in [um]. 

Velocity can be 1 to 150um/sec. 

Pull Range can be 1 to 50000um. 

Fig. 3.5 Pull Submenu- Velocity/Pull Range 

3.2 START POSITION SUBMENU 

Box for entering the start Position. The green arrow makes the Puller move to the start position. 

Start Position can be 0 to 50000um. 

Fig. 3.6 Start Position 
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Segments Length – Enter the length of the mounted segment in μm.  

Segment Thickness – Enter the thickness of the mounted segment in μm. 

Segment Diameter – Enter the diameter of the mounted segment in μm. 

IMPORTANT: DEPENDING ON THE SEGMENT’S PHYSICAL FORM, DIFFERENT VALUES HAVE TO BE PUT 
INTO THE SYSTEM TO CALCULATE THE RIGHT STRESS-STRAIN GRAPH, SEE THE EXAMPLE FOR 
DIFFERENT SHAPES OF SEGMENTS, AND WHERE TO PUT THE RIGHT VALUES. 

Fig. 3.7 Stress-Strain Presets for Tissue Strips 

3.3 STRESS – STRAIN PRESETS SUBMENU 

Box for entering the physical dimension of the tissue that is under test. 

You need to fill out these boxes if you want to produce the STRESS-STRAIN graph. 
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Fig. 3.8 Stress-Strain Presets for Vessels/Tissue Tubes 

Fig. 3.9 Stress-Strain Presets for Solid Cylindrical Tissues 

3.4 GRAPH TYPE SUBMENU 

Selection of the graph that is displayed (Displacement Force) or (Stress-Strain). 
In Displacement-Force Graphs, the X-axis is shown in μm and the Y-axis in mN. 
In the Strain - Stress Graphs the X-axis is Strain (Displacement/(Length start)) and the Y-axis is Stress 
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(mN/mm2).

Fig. 3.10 Graph Selection Dropdown 

3.5 DRAIN CHAMBER SUBMENU 

The time selected for an active drain valve. The time selected here will be the time the valve for the 
vacuum will be open. The valve drains the chamber for buffer (vacuum pump must be running to 
ensure complete draining). The delay can be 0-10, 20 or 30 sec. 
Pressing the green ‘play’ icon will activate the drain valve for the selected time and then close again. 

Fig. 3.11 Valve Delay Selection 

Fig. 3.9 Stress-Strain Presets for Solid Cylindrical Tissues 

3.4 GRAPH TYPE SUBMENU 

Selection of the graph that is displayed (Displacement Force) or (Stress-Strain). 
In Displacement-Force Graphs, the X-axis is shown in μm and the Y-axis in mN. 
In the Strain - Stress Graphs the X-axis is Strain (Displacement/(Length start)) and the Y-axis is Stress 



21 

Fig. 3.12 Puller Control Menu 

3.6 PULLER CONTROL SUBMENU  

Options for Motor Position Changes: 

1. Moving the motor to a decided position: Enter the position in the position box in μm and click the
Move icon. When the Move icon is clicked, it changes to a Stop icon. Use this to stop the motor if you
do not want it to run to the position entered.

2. Click the Arrow UP or DOWN to start the Motor manually and stop it when the position is reached.
The Move button changes to a Stop bottom when the arrow is clicked.

Fig. 3.13 Manual Motor Selections 

3. Reset the physical position (start position) to the actual micrometer screw readings. See appendix
1 on how to read the start position.

UP 

DOWN 

 PULLER CONTROL MENU 
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Fig. 3.14. Reset the Position of the Micrometer Positioner 

 

3.7 TEMPERATURE CONFIG SUBMENU 
 
Box to control the buffer temperature. The ARROW starts the heating; Square stops the heating. The 
gear opens the settings menu for the temperature. 

 
Fig. 3.15 Temperature Control Submenu 
 

 
 Current buffer temperature. 
 The temperature you want in the buffer is set here. 
 If there is a difference in the buffer temperature between the Set Temp and 
the Current  Temp, use the Offset to level out the difference. An example if the 
Current Temp is 36.5°C and the Set Temp is 37.0°C then enter 0.5°C as the Offset 
value. 
 
  

Fig. 3.16 Temperature Configuration Settings 
     
Remember to press SET after the change of the temperature. 

 
3.8 FORCE SUBMENU 

 
The Force submenu for Zero the Force and calibrate the Force. See the Force Calibration section 
earlier in this manual chapter 2.2, on how to perform the Force calibration. 
 

 
Fig. 3.17 The Force submenu 
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CHAPTER 4: MyoPULL SOFTWARE FUNCTIONS TO 
ANALYZE THE PULL DATA 

 
 
 

 
Figure 4.1 Example of a Tensile Strength Test Curve.  
 
The force (mN)readings are shown on the Y-axis, and the displacement in μm is shown on the X-axis. 
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Figure 4.2 Experiment Data List 
 
The Experiment data list is normally placed in the left button corner. To open place the mouse on the text “Experiments” or drag the 
line and it will open. The list shows data for the pulls that are in the data file. 
The Experiment data list contains the following data. 

Description:   

The Date, Time, Velocity in μm/sec. and Entered Pull range in μm. 
Start Position:  

The Position from where the Pull starts in μm. 
End Position: 

The position where the Pull stops in μm. 
Pull Range: 

The length of the Pull. 
Segment Length: (Only use in Stress-Strain Pulls). 

Enter Segment length in μm. See fig. 3.7, 3.8 and 3.9 for control of data. 
Segment Thickness: (Only use in Stress-Strain Pulls). 

Enter Segment thickness in μm. See fig. 3.7, 3.8 and 3.9 for control of data. 
Segment Diameter: (Only use in Stress-Strain Pulls). 

Enter Segment diameter in μm. See fig. 3.7, 3.8 and 3.9 for control of data. 
Max. Force: 

The max. Force measured under the Pull in mN. 
Max. Stress: (Only use in Stress-Strain Pulls). 

The max. Stress measured under the Pull in mN/mm2. 
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Figure 4.3 Experiment Overlay of Multiple Pull Experiments 
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.  

 
 
 
 
 
 
 

Experiment overlay  
It is possible to open and display more than one experiment on the same screen. 
Press the right key on the mouse and an experiment list will appear, select or deselect the 
experiments  to compare. 
DATA menu. 
After completing a pull go to the Data Drop-down menu. 

 
1. In this menu, you can highlight an area on the screen for further investigation. 
2. Zoom in and out on the highlighted area. 
3. Export data in Excel or CSV format of the highlighted area. Copy to Clipboard 
4. Export highlighted area to the data sheet. 
5. Show the highlighted data in the data sheet. 
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Fig. 4.4 Data Menu 
 
Use the mouse to highlight the area of interest see fig. 4.5. Click the left key on the mouse to start the 
highlighted area keep the key down, drag the mouse to where the highlighted area shut end, and release 
the mouse left the key. 
A gray zone is highlighted on the screen and can now use the toolbar in the Data menu window to work 
with the highlighted area.  

• Zoom in/out. Fig. 4.6 will zoom in on the highlighted area. 
• Export to Excel. 
• Export to CSV. 
• Copy to clipboard. 
• Export to data sheet. 
• Show data sheet. Fig. 4.7. Data sheet after export of the highlighted area. 
• Delete data sheet. 
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Fig. 4.5 Highlighted Area 
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Fig. 4.6 Zoom of the Highlighted Area 
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Fig. 4.7 Data Sheet Showed after Export of Highlighted Area 
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CHAPTER 5: MAINTENANCE 
 

5.1 CHECKING THE FORCE TRANSDUCER: 
 
The DMT560TP-II force transducer is a strain gauge connected to a Wheatstone bridge. The force transducer is housed 
in a separate, protective compartment (see figure 5.1 below). While the protective cover offers some mechanical 
protection for the force transducers, it is still very vulnerable to applied forces exceeding 2 Newton (204 grams) or fluid 
running into the transducer compartment due to inadequate greasing of the transducer pinhole (see chapter 5.3 
Maintenance). If the force readings in MyoPULL-II appear unstable or noisy, then perform a new calibration of the force 
transducer as described in chapter 2.2.  
 
 If the force reading cannot be reset to zero AND the transducer cannot be re-calibrated, the force transducer is 
broken and needs to be replaced. If any other problems related to the force transducer are encountered, please 
contact DMT for advice or further instructions. 

 
Fig. 5.1 Illustration of the transducer compartment. 
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5.2 CLEANING OF THE DMT560TP-II: 
 

It is very important to clean the Puller after use. If not cleaned after use deposit from the buffer can affect the draining 
tubes internally in the DMT560TP-II. Use distilled water for cleaning.  
 
Cleaning procedure: 
• Fill the chamber with distilled water. 
• Start the vacuum pump. 
• Drain and fill the chamber at least five times. 

 

 
5.3 FORCE TRANSDUCER MAINTENANCE:  

 
The DMT560TP-V2 is a very delicate and sophisticated piece of research equipment. DMT recommends that the 
following sections are read carefully and that the instructions are followed at all times.  
 
Force transducer: The force transducer is the most delicate and fragile component of the DMT560TP-V2. Extreme care 
must be used when handling or touching the force transducer. As part of daily maintenance, inspect the grease around 
the transducer pin extending from the transducer compartment pinhole before starting any experiment. Insufficient 
grease in this area will allow buffer and water to enter the transducer compartment and cause irreparable damage to 
the force transducer.  
 
IMPORTANT NOTES: 
DMT RECOMMENDS THAT THE HIGH VACUUM GREASE SEALING THE TRANSDUCER PINHOLE IS CHECKED 
AND REPLACED AT LEAST ONCE A WEEK, ESPECIALLY IF THE MYOGRAPH IS USED FREQUENTLY.  
 
DMT TAKES NO RESPONSIBILITY FOR THE USE OF ANY OTHER KIND OF GREASE OTHER THAN THE 
GREASE SUPPLIED BY DMT FOR THIS PURPOSE.  
 
DMT TAKES NO RESPONSIBILITY FOR ANY KIND OF DAMAGE CAUSED BY MISHANDLING OF THE FORCE 
TRANSDUCERS. 
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5.4 HOW TO REPLACE THE FORCE TRANSDUCER:  
 

Transducer connector

Transducer screws

 
Figure 5.2 The two-screw connector that secures the transducer house to the Puller and transducer connector cable. 

 
 

• Disconnect the power to the 560TP- II Puller. 
• Disconnect the Transducer connector. 
• Remove the two allen screws from the transducer and remove the broken transducer. 
• Carefully realign the new force transducer housing on the Puller and reinsert the allen screws. 

Tighten the screws and connect the Transducer connector. Go to 5.3 Force Transducer Maintenance for 
instructions on how to grease the transducer pin. 

• Make a Force calibration on the new transducer before use. 
 

5.5 MOTOR OVERLOAD:  
 
The motor and gearbox being protected against overload by a mechanical torque limiting protector. 
If for any reason the protector is activated, it has to be recharged by turning the Micrometer Thimble 
By hand, until torque limiter is in place again, it must be in place after max. one turn of the Micrometer Thimble. 
 
NOTE: Important after an overload remember to enter the new start position see fig. 3.2 and Appendix 1. 
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APPENDIX 1: HOW TO READ THE START POSITION 
 

 
 
 
Thimble scale 
 
 
 

 
Sleeve scale 

 

 
 
 

Figure A1.1 Overview of the micrometer parts (actual reading 20000 μm = 20 mm) 
 

Sleeve scale: 
The micrometer sleeve scale has a total length of 50 mm divided into 100 equal parts. Each division on 
the left line represents 1 mm, where each 5th line is marked by a longer line and a number designating 
the length in mm. Each division on the right side is placed between each 1 mm mark and represents 0.5 
mm.  
 
Thimble scale:  
The thimble is divided into 50 equal parts, and one complete rotation of the thimble is indicated by the 
smallest division on the sleeve, which equals 0.5 mm. Each division on the thimble scale is 10 μm. If the 
thimble scale falls between two lines, then a number between 0 and 10 μm must be approximated.  
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Example 1.  
Note that the thimble has stopped at a point above “10” on the sleeve indicating 10000 μm (10 mm).  
2. Note that there is no mark completely visible between the 10 mm mark and the thimble.  
3. Read the value on the thimble corresponding to the intersection with the left line on the sleeve.  
A. Reading on sleeve:   10000 μm 
B. No additional mark visible:  0 μm 
C. Thimble reading:    380 μm 
Total reading:    10380 μm 
 
 
 
 
 
 

  
Figure A1.2 Example 1: reading = 10380 μm  
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Example 2.  
Note that the thimble has stopped at a point above “16” on the sleeve indicating 16000 μm (16 mm).  
2. Note that this time a mark is visible between the 16 mm mark and the thimble indication 500 μm.  
3. Read the value on the thimble corresponding to the intersection with the left line on the sleeve.  
A. Reading on sleeve:   16000 μm 
B. One additional mark visible:  500 μm 
C. Thimble reading:    280 μm 
Total reading:    16780 μm 
 

 
 
 Figure A1.3 Example 2: reading = 16780 μm  
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