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STB-125 Student Tissue Bath

Overview

The STB-125 is a single channel tissue bath assembly with many features that make it suit-
able for use in both teaching and research laboratories. Experiments on a variety of skeletal,
smooth, and cardiovascular muscle tissues can easily be performed with the STB-125.

The 25 ml tissue chamber in the STB-125 is designed to accommodate tissue segments of dif-
ferent lengths, provide ample space for the placement of the tissue in the chamber, and mini-
mize the volume of buffer needed to fill the chamber. The chamber is fitted with a glass bub-
bling frit for proper aeration of the
tissue and buffer. The temperature

of the tissue and buffer in the 50 cm Stainless Steel Rod ‘ |

chamber can be maintained by cir-
culating water through the jacket
that surrounds the tissue chamber.
An optional heating circulator for
use with tissue baths is available
from iWorx.

The STB-125 includes a transducer
positioner for setting the length
and tension of the tissue through
the ease of turning a knob that
raises or lowers the transducer.
The separate glass tissue support
rod in the setup makes it easy to
position the tissue in the chamber
and to hold the length and tension
of the tissue as the chamber is
adjusted.

All the other items pictured in
Figure 1, except the force trans-
ducer, are included in the STB-125
student tissue bath. The compo-
nents included in the kit are listed
in Table 1.
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Table 1: Components of the STB-125 Student Tissue Bath
Quantity Part Number Part Description

1 502190 White Non-Magnetic Base

1 502191 50cm Stainless Steel Rod

1 47024 25ml Tissue Bath

3 502193 Plastic Parallel Frame Clamp

1 14016 Glassware Extension Clamp

5 ft 4731 Nylon Tubing, 0.153"OD X 0.106"ID
1 14018 Oxygen Connector

10 ft 4983 Silicone Tubing, 0.250"ID X 0.438"0OD
1 7465 Polypropylene Pinch Clamp

2 501902 Flat Loop Tissue Clips

2 501903 Fine Loop Tissue Clips

1 160172 Glass Tissue Support

1 502198 Transducer Positioner

Assembly of the STB-125
1. Use the components listed in Table 1 to assemble the STB-125 student tissue bath pictured
in Figure 1.

2. Thread the 50cm stainless steel rod (502191) into the matching threaded hole on the back
of the white non-magnetic base (502190) as seen in Figure 1. With rod in this position, the
base will provide a stable support for the components aligned above it.

3. Place a plastic parallel frame clamp (502193) on the stainless steel rod. This clamp should
be about 20cm above the surface of the base and aligned as seen in Figure 1.

4. Place the arm of the glassware extension clamp (14016) in the clamping hole on the side
of the parallel frame clamp. Position the extension clamp so its prongs can hold the tissue
chamber vertically over the front half of the base, as seen in Figure 1.

5. Place a second parallel frame clamp (502193) on the stainless steel rod. Align this clamp
above the first clamp. The second clamp will eventually hold the glass tissue support
(160172) that will hold the lower end of the tissue in the chamber. Do not put the glass tis-
sue support on the second plastic parallel clamp until the tissue is ready to be mounted in the
chamber. The final position of the second parallel frame clamp will be a couple of centimeters
above the first parallel frame clamp.

6. If you need to hold another device, like an electrode, on the tissue or above the tissue
chamber, place the third parallel frame clamp (502193) on the stainless steel rod. The third
parallel frame will eventually be a few centimeters above the second parallel frame clamp.

7. Place the transducer positioner (502198) on the stainless rod with red adjustment knob of
the positioner on top. Clamp the positioner on the rod so the bottom of the positioner is
about 30cm above the base.

8. Clamp the appropriate transducer in the holder on the threaded rod of the positioner.
Align the positioner and the transducer so that the hole or hook on the arm of the transducer
is directly over the center of the tissue chamber. To measure forces in the range of 0 to 250
grams, use the iWorx FT-104 force transducer. This is the force transducer included in the
iWorx AHK/214 physiology teaching kit. To measure forces in the ranges of 0-10 grams and
0-100 grams, use the iWorx FT-302 dual-range force transducer that can be purchased sepa-
rately.
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9. Turn the red adjustment knob on the positioner to move the transducer and its holder to
the middle of the threaded rod.

10. Determine the best location on the lab bench for the tissue bath setup. The setup should
be convenient to a sink or a drain flask, a mixed gas supply used for aeration, a water bath
used for warming flasks of buffer used in the experiment, a warm water supply or a heating
circulator used to maintain the temperature of the tissue and the buffer, and the data acquisi-
tion system used to record the responses of the tissue during the experiment.

Warm buffer can be stored in an optional 1L buffer reservoir (120142-1) that can feed buffer
directly into the tissue chamber. The oxygen saturation level of the buffer in the reservoir can
be maintained with a matching bubbler (120143-1) connected to the aeration system. The
reservoir can be held on a ring stand or rack with a matching clamp (120141-1). The temper-
ature of the tissue and buffer can be maintained by connecting an optional heating circulator
(500787), with a working temperature range from 25-1000C, to the water jackets of the tis-
sue chamber and the buffer reservoir. These four optional products are available from iWorx.

11. Find the coils of silicone (4983) and nylon (4731) tubing.

12. Cut the silicone tubing into the lengths needed used to make a drain line, an overflow line
or a supply line to a buffer reservoir, and water lines to and from a warm water supply needed
to maintain the temperature of the tissue bath.

13. Feed about
8cm of the drain
line through the
two circular holes
on the plastic
pinch clamp
(7465). Carefully
put the end of the
drain line with the
pinch clamp on the
drain port of the
tissue bath. See
Figure 2. Leave
the drain open.

14. Carefully put
the ends of the
additional fluid
lines on the appro-
priate ports of the
tissue bath.

15. Put the oxy-
gen connector
(14018) on the
aeration port of
the tissue bath.

16. Carefully
clamp the assem-
bled tissue bath
between the
prongs of the
glassware exten-

Figure 2: Close-up of 25ml tissue bath with water, drain, and aeration tubing attached.
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sion clamp already on the stand.

17. Attach one end of the nylon tubing (4731) to the oxygen connector on the tissue cham-
ber. Connect the other end of the nylon tubing to the valve on the cylinder containing 95%
02 and 5% CO2.

18. Place the end of the drain line in the sink or a flask used to collect waste buffer.
Connect the tubing on the water inlet, at the bottom of the tissue bath, to the warm water
supply at the sink or to the outlet of a heating circulator. Place the end of the tubing on the
water outlet, at the top of the tissue bath, in the sink or on the inlet of the heating circula-
tor.

Calibrate the Transducer
19. Make sure that the recording system is turned on and the transducer is connected to
the system for a ten-minute warm-up period before the calibration is done.

20. Before attaching the tissue to the transducer, record a baseline with no weight hanging
from the arm or hook of the transducer.

21. While recording, hang a five or ten gram weight on the arm or hook of the transducer.
Record for ten additional seconds. Stop recording.

22. Measure the voltage difference between the zero gram and the five or ten gram posi-
tions of the recording. Calibrate the recording system by equating the voltage difference to
a weight used in the calibration.

23. Make a notation of the calibration factor for this particular transducer and recording
system.

Placement of Tissue in Chamber

24. Use a clean beaker to obtain about 100 ml of. Reserve this beaker for transferring clean
buffer throughout the exercise. Avoid contamination! Take only as much buffer as needed for
each rinse or buffer change. Do not return any buffer taken from the supply flask back to
the supply flask!

25. Rinse the tissue chamber thoroughly, three or four times, with buffer.

26. Close the drain of the tissue chamber and fill the chamber with about 20ml of buffer.
Open the valve on the aeration line and adjust the flow of the oxygen/carbon dioxide mix-
ture through the aeration frit to create a plume of small bubbles.

27. Obtain a piece of tissue to use in the experiment. Keep the tissue in a beaker or dish of
buffer at the desired temperature until you are ready to attach it to the support rod.

28. Work quickly and carefully when mounting the tissue in the chamber. Attach the one
end of the tissue to the glass tissue support using a loop of suture thread securely tied to
the tissue and looped under the hook of the tissue support rod. Securely tie a piece of
suture to the other end of the tissue. Make sure the suture is long enough to connect the
tissue to the transducer. Tissue clips (501902, 501903) can also be used to attach the tissue
to suture threads on the hooks of the tissue support and transducer. Clips may slip off the
tissue if the force developed by the tissue is greater than the grip strength of the clips.
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29. Once the lower end of the tissue is attached to the hook of the tissue support rod
(160172), lower the tissue and its support rod into the tissue chamber. Keep tension on the
upper suture thread as the assembly is lowered into the chamber. This will prevent the tis-
sue from coming off the hook on the support rod.

30. Attach the suture thread on the upper end of the tissue to the appropriate hook or hole
on the arm of the transducer. The length of the tissue should be no greater than in situ
length.

31. Align the transducer, the tissue bath, and the tissue support rod. The suture and the
tissue should be vertical, and the tissue should not be touching the inside of the tissue bath.

32. Check the temperature of the tissue bath. Monitor the temperatures of the tissue bath
and water bath holding the flasks of fresh buffer.

33. Record the tension in the tissue. Observe the position of the trace on the recording the
transducer is raised by turning the adjustment knob on the positioner Turn the knob until
the trace on the screen visibly moves from its initial level. The amount of adjustment
required depends on the initial slack in the tissue and the threads holding the tissue.

34. If necessary, adjust the flow of bubbles from the aeration frit to prevent the tissue from
being moved around by the bubbles.

35. Perform experiments according to directions provided in lab protocol. If contractions in
the tissue are visible, but do not produce a noticeable movement of the recording trace,
check the tension of the suture threads holding the tissue in place and check the operation
of the transducer and the recording.

Experiments
Experiments using the STB-125 Student Tissue Bath can be downloaded by clicking on the
following links:

Print-disabled uterine motility experiment (PDF file).
Print-disabled intestinal motility experiment (PDF file).

User Area (password protected)

High resolution press optimized or low resolution screen optimized uterine motility experi-
ment (PDF file).

High resolution press optimized or low resolution screen optimized intestinal motility exper-
ment (PDF file).

Care of the STB-125
1. After the experiment is concluded and the tissue is removed from the chamber, rinse the
tissue chamber, the tissue support rod, and the drain tubing with de-ionized water.

2. To clean the bubbling frit, fill the tissue chamber with de-ionized water and vigorously
bubble air through the frit for a few minutes. Drain the water and repeat this cleaning pro-
cedure a couple of more times.

3. Clean any saline solutions or buffers that may have spilled or sprayed on the metal or
plastic parts of the stand, the transducer and its



http://www.iworx.com/newsletter/Feb06/LockedScreenOptUterineMotility.pdf
http://www.iworx.com/newsletter/Feb06/LockedScreenOptIntestinalMotility.pdf
http://www.iworx.com/labscribe/users/newsletter/PressOptUterineMotility.pdf
http://www.iworx.com/labscribe/users/newsletter/ScreenOptUterineMotility.pdf
http://www.iworx.com/labscribe/users/newsletter/PressOptIntestinalMotility.pdf
http://www.iworx.com/labscribe/users/newsletter/ScreenOptIntestinalMotility.pdf

