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A SOLUTION FOR KIDNEY
FAILURE

Your blood is a solution, a col-
loid, and a suspension all at
the same time. Blood contains
gases, ions, and nutrient mole-
cules in solution. It aiso
contains biologically important
particles—protein molecuies
in colloidal dispersion and
cells in suspension.

For your body to function
properly, the blood's solutes
must be kept at the right concentrations. Many of your
organs participate in this process. Your liver and pan-
creas, for example, are responsible for regulating the
concentration of sugar in your blood.

Similarly, your kidneys have the Foryour bodv to This solution, called dialysate, contains no
important but often under-appreciated waste products, so the waste products i
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job of keeping the concentration of dis- fonction pro erly,the the blood readily move out of the bioo;
d,
solved waste products in your blood at a ' across the dialyzing membrane, and into
minimum. As part of their normal func- MOOd s solutes must be the dialysate. During the process of
tioning, all of your body's cells kept atthe li(]ht hemodialysis, the dialysate is continu-

continuously produce waste products
and dump these wastes into the blood. If
they were not removed from your blood,
the dissolved waste products would build
up and become toxic to your body.

The work of filtering waste products
from your blood is done by thousands of small units in
your kidneys called nephrons. Blood enters a nephron
through a tiny blood vessel. Everything except blood
cells and very large molecules can then pass out of the
blood through a semipermeable membrane into a long
collecting tube. As the fluid travels through this tube,
all the necessary components of your blood—water,
ions, and other solutes—pass through the walls of the
tube and back into the blood. Waste products, how-
ever, remain in the tube. By the time the tube exits the
nephron, it contains only urine. Blood that leaves the
nephron has all its necessary components—minus the
waste products in the urine.

What happens if the kidneys fail to function cor-
rectly? Many people suffer from kidney failure and
must have their blood “cleaned” in some other way.
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Many of these people rely on
the process called hemodialy-
sis, a way of filtering the blood
outside the body.

The hemodialysis machine
is an artificial kidney. Blood
leaves a patient's artery
through a tube and enters the
dialysis machine. Inside the
machine, the blood passes
through a semipermeable
membrane similar to the one shown in the photo-
graph. The membrane is submersed in a solution
containing the same ions and other solutes as in

human blood at the same concentrations,

e

ously recirculated to prevent the return of
wastes to the blood. After cleaning the
blood, the machine returns it to the body
through a vein.

The process of cleaning a person's
entire blood supply takes several Moufs;
The process is effective, but as soon as the patient.
disconnected from the machine, waste products Ofy
again begin building up in the blood. For this
several visits to the dialysis clinic are neede
week. Today, a dialysis machine represents life-g
technology for those suffering from kidney failure.
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Relevant Article Questions (you may need to look some of these up):
1. What is a solution in the context of Chemistry? Be sure to include definitions of Solutes and Solvents.

2. What is a buffer? How does it work?
3. How does our blood act as a buffer?

4. Describe in your own words what pH means.

5. Why is it important that your blood can filter materials and act as a buffer to maintain pH?

6. What does the term buffer capacity mean? 

7. Does blood have a high or low buffer capacity?

8. What substances in our blood help maintain the effectiveness of the buffer? (i.e. what chemical compounds actually create the buffer(s) present in our blood).
