
Chemistry Helps Athlete Keep Moving 

Anticipation Guides 
 

Anticipation guides help engage students by activating prior knowledge and stimulating 
student interest before reading. If class time permits, discuss students’ responses to each 
statement before reading each article. As they read, students should look for evidence 
supporting or refuting their initial responses. 
 
Directions:  Before reading, in the first column, write “A” or “D” indicating your agreement or 
disagreement with each statement.  As you read, compare your opinions with information 
from the article. In the space under each statement, cite information from the article that 
supports or refutes your original ideas. 

 
Me Text Statement 

  1. Children who need prosthetics have to be refitted every year. 

  2. Running using a prosthetic leg without a knee is similar to using a 
prosthetic leg with a knee. 

  3. Prosthetic legs with knees have the same structure as those without 
knees, except for the knee joint and rotator. 

  4. The gel liner in a prosthetic leg consists of long molecules containing 
silicon, oxygen, and carbon. 

  5. Materials used in prosthetic legs must be compatible with living 
tissue. 

  6. Carbon fibers are stronger than titanium. 

  7. Adding heat can cause polymers to rearrange their bonding pattern. 

  8. A carbon fiber-reinforced composite contains only carbon. 

  9. When titanium bolts are integrated to bone, the growth of new bone 
and blood vessels is encouraged. 



  10. Titanium bolts are preferred for people who participate in sports 
activities. 

 

Chemistry Helps Athlete Keep Moving 
 
Directions: As you read the article, complete the graphic organizer below to explain the 
chemistry of prosthetics.. 
 

 Where is it used 
in the 

prosthesis? 

Chemical Structure or 
Description 

Properties 

Silicone 
elastomer 

   

Titanium 

   

Carbon 
fibers 

   

 
Summary: Write a one-sentence summary (18-word limit) explaining the importance of 
chemistry in designing prosthetics. 
 
 



Carbon fiber is the preferred fiber type by many industries. It has superior elastic modulus 
(more than twice that of Kevlar), its exceptional tensile strength (as good as or better than 
Kevlar), and its extremely small coefficient of thermal expansion. The single most useful 
property of carbon fibers, though, is the extreme temperatures at which it is useful. This 
makes it especially valuable in the aerospace industry and in the military. The primary 
drawback to the use of carbon fibers is its cost. 
 
A carbon fiber is a long, thin strand of material about 0.0002-0.0004 in (0.005-0.010 
mm) in diameter and composed mostly of carbon 
atoms. The carbon atoms are bonded together in 
microscopic crystals that are more or less aligned 
parallel to the long axis of the fiber. The crystal 
alignment makes the fiber incredibly strong for 
its size. Several thousand carbon fibers are 
twisted together to form a yarn, [also called a 
tow] which may be used by itself or woven into a 
fabric. The yarn or fabric is combined with epoxy 
and wound or molded into shape to form 
various composite materials. Carbon fiber-
reinforced composite materials are used to make 
aircraft and spacecraft parts, racing car bodies, 
golf club shafts, bicycle frames, fishing rods, automobile springs, sailboat masts, and 
many other components where light weight and high strength are needed. 
 
 

 
 
 
 
 
 
 
 
 
 

 
 

Comparison of the diameter of a carbon fiber 
filament to that of a human hair 

 

(http://zoltek.com/carbonfiber/) 

A bobbin of carbon fiber tow 

Carbon fiber "tow" made up of 
thousands of filaments 

Spools of carbon fiber 
tows loaded onto a 
weaving machine. 

A swatch of carbon fiber 
reinforced composite fabric: 

warp (black, running 
vertically—long, continuous 
threads), carbon fiber; weft 

(gray, running horizontally), 
glass fiber. 

http://zoltek.com/carbonfiber/
http://www.build-on-prince.com/images/Carbon-fiber-tow-small.jpg
http://www.build-on-prince.com/images/Carbon-fiber-tow-small.jpg
http://www.build-on-prince.com/images/carbon-fiber-spools_335.jpg
http://www.build-on-prince.com/images/carbon-fiber-spools_335.jpg


Carbon has many allotropes—different structural arrangements of its atoms. The 
following is a depiction of the structures of eight of them: 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Graphite is the allotrope of choice for making carbon fibers.  Pick 2 of these allotropes 
and give a chart of comparison of their properties. 
 
 

This illustration depicts eight 
of the allotropes (different 
molecular configurations) 
that pure carbon can take: 

 a) Diamond 

 b) Graphite 

 c) Lonsdaleite 

 d) C60 
(Buckminsterfullerene) 

 e) C540 (see Fullerene) 

 f) C70 (see Fullerene) 

 g) Amorphous carbon 

 h) single-walled carbon 
nanotube 

https://en.wikipedia.org/wiki/allotrope
https://commons.wikimedia.org/wiki/Carbon
https://en.wikipedia.org/wiki/Diamond
https://en.wikipedia.org/wiki/Graphite
https://en.wikipedia.org/wiki/Lonsdaleite
https://en.wikipedia.org/wiki/Buckminsterfullerene
https://en.wikipedia.org/wiki/Fullerene
https://en.wikipedia.org/wiki/Fullerene
https://en.wikipedia.org/wiki/Amorphous_carbon
https://en.wikipedia.org/wiki/carbon_nanotube
https://en.wikipedia.org/wiki/carbon_nanotube
https://upload.wikimedia.org/wikipedia/commons/f/f8/Eight_Allotropes_of_Carbon.png
https://upload.wikimedia.org/wikipedia/commons/f/f8/Eight_Allotropes_of_Carbon.png

