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CHAPTER 1 - CULTURE MYOGRAPH OVERVIEW

Figure 1.1 Culture Myograph with close-up of chamber
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CHAPTER 2 - SET-UP THE CULTURE MYOGRAPH

2.1 ADJUSTMENT OF THE GLASS CANNULAS

The Culture Myograph is placed on the DMT Microscope as illustrated in figure 2.1. Press the black lever 
to lock the Culture Myograph onto the DMT Microscope.

The Culture Myograph is placed on the DMT Microscope as illustrated in figure 2.1. Press the black lever 
to lock the Culture Myograph onto the DMT Microscope.
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LONGITUDINAL ADJUSTMENT
Longitudinal adjustment of the glass cannulas is performed using the micropositioner on the right side of 
the Culture Myograph (marked with yellow arrows in figure 2.1).

HORIZONTAL ADJUSTMENT
Horizontal adjustment is performed as illustrated in figure 2.2.Gently loosen the screw fixing the cham-
ber and carefully move the chamber in either clockwise or counter clockwise direction to adjust the 
horizontal alignment of the glass cannulas (marked with green arrows in figure 2.2). Observe how the 
cannulas move in horizontal plane.

VERTICAL ADJUSTMENT
Vertical adjustment is performed as illustrated in figure 2.2 (marked with red arrows). Gently turn the 
screw for vertical adjustement, underneath the left glass cannula, clockwise or counter clockwise to ad-
just the vertical alignment of the glass cannulas.

Figure 2.2 Horizontal and vertical adjustment of glass cannulas
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2.2 REMOVAL AND MOUNTING OF GLASS CANNULAS AND CHAMBER

Replacement of glass cannulas and demounting of the Culture Myograph chamber for sterilisation are 
common routines in culture myograph experiments. The procedure is illustrated in figure 2.2.

REMOVAL OF LEFT GLASS CANNULA
Carefully remove the two O-rings to free the glass cannula from the Culture Myograph. Then carefully 
unscrew the locknut and remove both locknut and glass cannula.

REMOVAL OF RIGHT GLASS CANNULA
Gently remove the lock screw to free the glass cannula from the Culture Myograph. Then carefully un-
screw the locknut and remove both locknut and glass cannula.

Removal of Culture Myograph Chamber
After removal of both glass cannulas, loosen the horizontal adjustment screw to free and remove the 
chamber from the Culture Myograph chamber.

Mounting of all parts is performed the same way, but in opposite direction.

2.3 CHANGING O-RINGS

Each locknut on the chamber is fitted with rubber O-rings (ø1.07 x 1.27mm) to keep the chamber tight. 
These O-rings will from time to time need to be replaced. The procedure is illustrated in figure 2.3.

Figure 2.3 Changing O-rings.
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1. Unscrew the locknut to reveal the O-ring and remove it carefully using small forceps or a similar tool.

2. Insert the new O-ring into the chamber hole and push it back until it makes contact with the bottom 
of the hole.

3. Carefully insert the glass cannula through the locknut and place it in the chamber hole. Gently tighten 
the locknut.

2.4 MOUNTING PROTOCOL FOR SMALL ARTERIES (SEE FIGURE 2.4)

This section shortly describes the basic technique of mounting small vessels in the Culture Myograph:

1. Isolate small vessel of interest.

2. Clean the vessel as best as possible of perivascular fat and tissue.

3. Place the small artery into a small container of cold or room temperature PSS.

4. Place 10 ml. of cold or room temperature PSS in the mounting chamber.

5. One end of the vessel is carefully mounted and secured (with two fine nylon sutures) to one of the 
hollow glass micro-cannulas.

6. The lumen is flushed gently with PSS to remove any blood or debris. 

7. The second end of the vessel is then mounted and secured to the second micro-cannula.

8. The PSS in the myograph chamber is gradually warmed to 370C over a periode of 15 minutes. 

Figure 2.4 Vessel secured to the two glass

NOTE: Be careful not to damage the glass cannula tips when disassembling the chamber. 
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Figure 3.1 Illustration of how to connect flow reservoirs.

3.2 PERFUSION FLOW CONTROL

Regulating the difference in height between the two flow reservoirs allows control of the perfusion flow 
velocity. The principle is illustrated in figure 3.2. In Figure 3.2 A the two reservoirs are equal in height and 
no flow will occur. In figure 3.2 B the difference in height reveals a flow from the right reservoir to the left 
reservoir. 

CHAPTER 3 - EXPERIMENTAL SETUP

3.1 CONNECTING THE FLOW RESERVOIRS

To connect the flow reservoirs with the glass cannulas and the Pressure Regulator, DMT recommends 
PharMed™ tubes (Product No. 100127): 

NOTE: A sterile micro filter (0.20µm) is connected between the pressure manometer reservoir 
and the two perfusion reservoirs to prevent contamination of the perfusion buffer.

NOTE: To enable the perfusion flow, it is important that the right glass cannula is connected 
to the long steel pipe in the right reservoir (marked by the arrow in Figue 3.2 A).
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Figure 3.2 A-B Illustration of perfusion flow control
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3.3 SETUP AND CONTROL OF SUPERFUSION FLOW

Figure 3.3 Illustration of perfusion flow control
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The superfusion circuit consists of an inflow and an outflow from the Culture Myograph chamber. Both 
flows are driven by the same peristaltic pump, which leads the superfusion buffer from the reservoir to 
the Culture Myograph chamber and finally to a waste bottle. The small steel pipe on the Culture Myo-
graph chamber cover is connected to a sterile micro filter (0.20µm). The small pipe works as a breathing 
valve to prevent overpressure in the Culture Myograph chamber.

The superfusion buffer reservoir is continuously aerated with a mixture of 95% O2 and 5% CO2. The gas 
passes through a sterile micro filter (0.20µm) to prevent contamination of the sterile superfusion buffer.

NOTE: See appendix 1 for buffer recipes.
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CHAPTER 4 - CLEANING AND MAINTENANCE

4.1 CLEANING THE CULTURE MYOGRAPH

The Culture Myograph System is a very delicate and sophisticated piece of research equipment. In order 
to keep it working at its best, DMT recommend that the following sections are read carefully and that the 
instructions are followed at all times.

DMT strongly recommends that the culture myograph and surroundings be cleaned after each experiment.

After a “normal” experiment use the following procedure to clean the Culture Myograph chamber and 
glass cannulas:

1. Fill up the chamber to the edge with an 8% acetic acid solution and allow it to stand for a few minutes 
to dissolve calcium deposits and other salt build-up. Use a swab stick to mechanically clean all 
chamber surfaces.

2. Remove the acetic acid and wash the chamber and glass cannulas several times with double distilled 
water.

3. It is hard to remove any kind of hydrophobic reagent used by using step 1. and 2., try incubating the 
chamber and glass cannulas with 96% ethanol or a weak detergent solution (e.g. Treepol).

4. To remove more resistant or toxic chemicals, incubate the chamber and glass cannulas with 1M HCl 
for up to 1 hour. In exceptional cases incubate the chamber and supports with a up to 3M HNO3 
solution for about 15 minutes.

5. Wash the chamber and glass cannulas several times with double distilled water.
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IMPORTANT: 
• To sterilize the culture myograph chamber and glass cannulas, use a standard 

autoclave procedure.
• Be very careful using step 3 and 4 repeatedly as strong reagents can cause extreme 

damage to the culture myograph.
• Be very careful not to damage the glass cannulas during the cleaning procedure.

In cases of red or brown discolorations appearing on the chamber sides, the following cleaning procedure 
will work in most cases:

1. Incubate the chamber for 30 minutes with 20µl of a 2mM T-1210 Tetrakis-(2-pyridylmethyl)-
ethylenediamine solution dissolved in double distilled water.

2. Use a swab-stick to mechanically clean all the affected surfaces during the last 15 minutes of the 
incubation period.

3. Wash the chamber several times with double distilled water.

4. Incubate the chamber with 96% ethanol for 10 minutes while continuing the mechanical cleaning 
with a swab-stick.

5. Remove the ethanol solution and wash a few times with double distilled water. Incubate the chamber 
with an 8% acetic acid solution for 10 minutes and continue the mechanical cleaning with a swab-
stick.

6. Wash the chamber several times with double distilled water.
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APPENDIX 1 - BUFFER RECIPES

PHYSIOLOGICAL SALINE SOLUTION (PSS)

1x PSS (1000ml):
Solution 1:
Chemical   MW (g/mol)  Conc. (mmol/l) Conc. (g/l)
NaCl    58.44   118.99   6.954
KCl    74.56   4.69   0.350
MgSO4 - 7H2O  246.48   1.17   0.289
KH2PO4   136.09   1.18   0.161

Solution 2:
Chemical   MW (g/mol)  Conc. (mmol/l) Conc. (g/l)
CaCl2 - 2H2O   147.02   2.50   0.368

Solution 3:
Chemical   MW (g/mol)  Conc. (mmol/l) Conc. (g/l)
NaHCO3   84.01   25.00   2.100
EDTA    372.24   0.03   0.010
Glucose   198.77   5.50   1.091

A. Dissolve the chemicals in approximately 100ml double distilled H2O as three individual solutions as 
described in the table above. Gently heat solution 3 to dissolve the EDTA. 

B. Solution 1 is added to a graduated bottle and the bottle is filled with double distilled H2O to a final 
volume of 500ml. 

C. Solution 3 is added to the graduated bottle, which afterwards is filled with additional double distilled 
H2O to a final volume of about 850ml.

D. Aerate the solution with carbogen (95% O2 + 5% CO2) for about 20 minutes.

E. Solution 2 is added and the graduated bottle is filled with additional double distilled H2O to reach the 
final volume of 1000 ml. Continue the carbogen bubbling until the pH of the buffer solution reaches 
7.4. 
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25x Concentrated PSS (1000ml):

Solution 1:
Chemical   MW (g/mol)  Conc. (mmol/l) Conc. (g/l)
NaCl    58.44   118.99   173.850
KCl    74.56   4.69   8.750
CaCl2 - 2H2O   147.02   2.50   9.200

Solution 2:
Chemical   MW (g/mol)  Conc. (mmol/l) Conc. (g/l)
MgSO4 - 7H2O  246.48   1.17   7.225
KH2PO4   136.09   1.18   4.025

Solution 3:
Chemical   MW (g/mol)  Conc. (mmol/l) Conc. (g/l)
EDTA    372.24   0.03   0.250

A. Dissolve the chemicals for solution 1 in about 800ml double distilled H2O in a 1000ml graduated 
bottle. Dissolve the  chemicals for solutions 2 and 3 in 75ml double distilled H2O in individually 
cylinders. Gently heat solution 3 to dissolve the EDTA.

B. Solution 2 and 3 is added to solution 1 and the graduated bottle is filled with additional double 
distilled H2O to reach a final volume of 1000.0ml.

Before use:

C. Dilute the 25 x PSS stock solution 1:25 using double distilled H2O.

D. Add
 1.091g/l Glucose
 2.100g/l NaHCO3

E. Aerate the solution with carbogen (95%O2 + 5%CO2) for at least 20 minutes.  If necessary wait fur-
ther for the pH of the buffer to reach pH 7.4. 
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