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Materials for Extreme
Environments

The major applications in which polymers have been subjected to ex-
treme stress are aerospace, geothermal and undersea exposure. All
of these environments require an extraordinary behavior of coatings,
seals or adhesives (1).

Aerospace uses have received a lot of attention; therefore, the
research efforts of the past twenty-five years have concentrated on
the development of polymer backbones that are resistant to high
temperatures and unusual chemical environments.

Geothermal energy production also has extreme temperature re-
quirements, but in an environment quite different from aerospace.
Here, hydrolytic and reductive stresses are seen rather than oxida-
tive stress: therefore, less exotic materials are used, including rubber
blends and polymer-concrete composites.

In undersea electronic applications, time is the greatest enemy of
a seal meant to provide a barrier to water intrusion. Achieving a
fifteen-year lifetime of a rubber-sealed device is quite difficult using
economical materials. Here, some additives in rubber can be critical,
as are processing and adhesion technology. The most challenging
task is developing valid accelerated aging techniques to estimate
useful life (1).

In the tables below, the polymeric materials are listed and basic
uses are briefly given. The uses are detailed in subsequent chapters.
Homopolymers and their uses are listed in Table 1.1. Copolymers
and their uses are listed in Table 1.2. In addition, in order to make
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2 Polymers and Additives in Extreme Environments

the basic uses of polymeric types easier to see, the basic uses of
homopolymers are listed in Table 1.3.

Table 1.1 Homopolymers and uses.

Polymer Usage References

Acacia Drug delivery (2)
Acrylonitrile butadiene styrene Spacecraft (3)
Acylated insulin Microspheres (4)
Agar Drug delivery (2)
Albumin Microspheres (4)
Alginate Drug delivery (2)
Allyl diglycol carbonate Spacecraft (3)
Carboxymethyl cellulose Pore-forming (5)
Carboxymethyl cellulose Stents (6)
Carrageenan Drug delivery (2)
Cellophane Stents (6)
Cellulose acetate Spacecraft (3)
Cellulose acetate Membranes (7)
Cellulose acetate butyrate Stents (6)
Cellulose acetate Stents (6)
Cellulose butyrate Stents (6)
Cellulose nitrate Membranes (7)
Cellulose nitrate Stents (6)
Cellulose propionate Stents (6)
Cellulose Drug delivery (2)
Cellulose Stents (6)
Chitosan Drug delivery (2)
Chitosan Microspheres (4)
Chitosan Stents (6)
Collagen Microspheres (4)
Collagen Stents (6)
Collagen Tissue marker
Crystalline poly(vinylfluoride)
with white pigment

Spacecraft (3)

Dextran Drug delivery (2)
Dextrin Drug delivery (2)
Elastin Microspheres (4)

Materials for Extreme Environments 3

Table 1.1 (cont.) Homopolymers and uses.

Polymer Usage References

Epoxide or epoxy resin Spacecraft (3)
Epoxy Araldite A Spacecraft,

Adhesive
(8)

Epoxy. Araldite F Spacecraft,
Potting

(8)

Epoxy-glass laminate Spacecraft,
Circuit board

(8)

Fibrin Microspheres (4)
Fibrinogen Stents (6)
Gelatin Microspheres (4)
Gelatin Tissue marker
Gellan Gum Drug delivery (2)
Glycoproteins Microspheres (4)
Guar Gum Drug delivery (2)
Heparin Contact lenses (9)
Hyaluronic acid Stents (6)
Hydroxylpropyl cellulose Pore-forming

agent
(5)

Hydroxypropyl methyl cellulose Bilayer tablets (10)
Inulin Drug delivery (2)
Isotactic poly(propylene) Membranes (11)
Kapton H film Spacecraft,

Thermal in-
sulation

(8)

Karaya Gum Drug delivery (2)
Konjac Glucomannan Drug delivery (2)
Laminin Microspheres (4)
Locust Bean Gum Drug delivery (2)
Nylon 66 Poly(caprolactam) Stents (6)
Pectin Drug delivery (2)
PETP Mylar film Spacecraft,

Thermal in-
sulation

(8)

Perfluorosulfonic acid polymer Membranes (7)
Poly(D,L-lactic acid) Stents (12)
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Table 1.1 (cont.) Homopolymers and uses.

Polymer Usage References
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Table 1.1 (cont.) Homopolymers and uses.

Polymer Usage References

Poly(D-glucosamine) Cationic poly-
electrolyte

(13)

Poly(L-lactic acid) Stents (12)
Poly(L-lactic acid) Stents (6)
Poly(L-lysine) Triboelectricity (14)
Poly(N,N-diethyl acrylamide) Contact lenses (9)
Poly(N,N-dimethyl acrylamide) Contact lenses (9)
Poly(N-vinyl-2-pyrrolidone) Pore-forming

agent
(5)

Poly(N-acetylglucosamine) Stents (6)
Poly(N-isopropyl acrylamide) Contact lenses (9)
Poly(N-methyl-N-vinyl acetamide) Contact lenses (9)
Poly(N-methylvinylamine) Cationic poly-

electrolyte
(13)

Poly(N-vinyl acetamide) Contact lenses (9)
Poly(N-vinyl formamide) Contact lenses (9)
Poly(N-vinyl pyrrolidone) Contact lenses (9)
Poly(N-vinyl pyrrolidone) Wound dressing (15)
Poly(N-vinyl-2-caprolactam) Contact lenses (9)
Poly(N-vinyl-2-piperidone) Contact lenses (9)
Poly(N-vinyl-3-ethyl-2-pyrroli-
done)

Contact lenses (9)

Poly(N-vinyl-3-methyl-2-caprolac-
tam)

Contact lenses (9)

Poly(N-vinyl-3-methyl-2-piperi-
done)

Contact lenses (9)

Poly(N-vinyl-4,5-dimethyl-2-
pyrrolidone)

Contact lenses (9)

Poly(N-vinyl-4-methyl-2-caprolac-
tam)

Contact lenses (9)

Poly(N-vinyl-4-methyl-2-piperi-
done)

Contact lenses (9)

Poly-(p-phenylene terephthala-
mide)

Spacecraft (3)
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Table 1.1 (cont.) Homopolymers and uses.

Polymer Usage References

Poly(p-phenylene-2.6-benzobisoxa-
zole)

Spacecraft (3)

Poly(1,6)-α-D-glucose sulfate Anionic elec-
trolyte

(13)

Poly(1-butyl-3-vinylimidazolium
hexafluorophosphate)

Electrolytes (16)

Poly(2-dimethylaminoethyl
methacrylate)

Cationic elec-
trolyte

(13)

Poly(2-ethyl oxazoline) Contact lenses (9)
Poly(2-hydroxy-3-methacryloxy-
propyltrimethyl-ammonium
chloride)

Cationic elec-
trolyte

(13)

Poly(2-hydroxyethyl methacrylate) Contact lenses (17)
Poly(2-hydroxyethyl methacrylate) Contact lenses (18)
Poly(2-methacryloxyethyltrimethyl-
ammonium bromide)

Cationic elec-
trolyte

(13)

Poly(2-vinyl-1 methylpyridinium
bromide)

Cationic elec-
trolyte

(13)

Poly(2-vinylimidazole) Contact lenses (9)
Poly(2-vinylpyridine N-oxide) Cationic elec-

trolyte
(13)

Poly(2-vinylpyridine) Cationic elec-
trolyte

(13)

Poly(3-chloro-2-hydroxypropyl-2-
methacroxyethyldimethyl ammo-
nium chloride)

Cationic elec-
trolyte

(13)

Poly(3-hexylthiophene) Heterojunction
solar cells

(19,
20)

Poly(4-aminostyrene) Cationic elec-
trolyte

(13)

Poly(4-hydroxy-L-proline ester) Stents (12)
Poly(4-vinyl-1 methylpyridinium
bromide)

Cationic elec-
trolyte

(13)

Poly(4-vinylbenzyltrimethyl-
ammonium chloride)

Cationic elec-
trolyte

(13)
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Table 1.1 (cont.) Homopolymers and uses.

Polymer Usage References

Poly(D-glucosamine) Cationic poly-
electrolyte

(13)

Poly(L-lactic acid) Stents (12)
Poly(L-lactic acid) Stents (6)
Poly(L-lysine) Triboelectricity (14)
Poly(N,N-diethyl acrylamide) Contact lenses (9)
Poly(N,N-dimethyl acrylamide) Contact lenses (9)
Poly(N-vinyl-2-pyrrolidone) Pore-forming

agent
(5)

Poly(N-acetylglucosamine) Stents (6)
Poly(N-isopropyl acrylamide) Contact lenses (9)
Poly(N-methyl-N-vinyl acetamide) Contact lenses (9)
Poly(N-methylvinylamine) Cationic poly-

electrolyte
(13)

Poly(N-vinyl acetamide) Contact lenses (9)
Poly(N-vinyl formamide) Contact lenses (9)
Poly(N-vinyl pyrrolidone) Contact lenses (9)
Poly(N-vinyl pyrrolidone) Wound dressing (15)
Poly(N-vinyl-2-caprolactam) Contact lenses (9)
Poly(N-vinyl-2-piperidone) Contact lenses (9)
Poly(N-vinyl-3-ethyl-2-pyrroli-
done)

Contact lenses (9)

Poly(N-vinyl-3-methyl-2-caprolac-
tam)

Contact lenses (9)

Poly(N-vinyl-3-methyl-2-piperi-
done)

Contact lenses (9)

Poly(N-vinyl-4,5-dimethyl-2-
pyrrolidone)

Contact lenses (9)

Poly(N-vinyl-4-methyl-2-caprolac-
tam)

Contact lenses (9)

Poly(N-vinyl-4-methyl-2-piperi-
done)

Contact lenses (9)

Poly-(p-phenylene terephthala-
mide)

Spacecraft (3)
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Table 1.1 (cont.) Homopolymers and uses.

Polymer Usage References

Poly(p-phenylene-2.6-benzobisoxa-
zole)

Spacecraft (3)

Poly(1,6)-α-D-glucose sulfate Anionic elec-
trolyte

(13)

Poly(1-butyl-3-vinylimidazolium
hexafluorophosphate)
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Poly(2-dimethylaminoethyl
methacrylate)

Cationic elec-
trolyte

(13)

Poly(2-ethyl oxazoline) Contact lenses (9)
Poly(2-hydroxy-3-methacryloxy-
propyltrimethyl-ammonium
chloride)

Cationic elec-
trolyte

(13)

Poly(2-hydroxyethyl methacrylate) Contact lenses (17)
Poly(2-hydroxyethyl methacrylate) Contact lenses (18)
Poly(2-methacryloxyethyltrimethyl-
ammonium bromide)

Cationic elec-
trolyte

(13)

Poly(2-vinyl-1 methylpyridinium
bromide)

Cationic elec-
trolyte

(13)

Poly(2-vinylimidazole) Contact lenses (9)
Poly(2-vinylpyridine N-oxide) Cationic elec-

trolyte
(13)

Poly(2-vinylpyridine) Cationic elec-
trolyte

(13)

Poly(3-chloro-2-hydroxypropyl-2-
methacroxyethyldimethyl ammo-
nium chloride)

Cationic elec-
trolyte

(13)

Poly(3-hexylthiophene) Heterojunction
solar cells

(19,
20)

Poly(4-aminostyrene) Cationic elec-
trolyte

(13)

Poly(4-hydroxy-L-proline ester) Stents (12)
Poly(4-vinyl-1 methylpyridinium
bromide)

Cationic elec-
trolyte

(13)

Poly(4-vinylbenzyltrimethyl-
ammonium chloride)

Cationic elec-
trolyte

(13)
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Table 1.1 (cont.) Homopolymers and uses.

Polymer Usage References

Poly(4-vinylpyridine N-oxide) Cationic elec-
trolyte

(13)

Poly(4-vinylpyridine) Poly(acetal) Spacecraft,
Insulating parts

(8)

Poly(acetylene) Photovoltaics (21)
Poly(acryl esters) Contact lenses (9)
Poly(acrylamide) Capping agent (13)
Poly(acrylamide/2-
methacryloxyethyl-
trimethylammonium bromide)

Cationic elec-
trolyte

(13)

Poly(acrylate) Contact lenses (9)
Poly(acrylic acid) Lubricant

Additives
(22)

Poly(acrylic acid) Anionic elec-
trolyte

(13)

Poly(acrylic acid) Bilayer tablets (10)
Poly(acrylonitrile) Spacecraft (3)
Poly(acrylonitrile) Membranes (7)
Poly(acryloyl morpholine) Contact lenses (9)
Poly(allylamine hydrochloride) Cationic elec-

trolyte
(13)

Poly(amic acid) Spacecraft
Coating

(23)

Poly(amide) 6 or nylon 6 Spacecraft (3)
Poly(amide) 66 or nylon 66 Spacecraft (3)
Poly(aniline) Electrically con-

ductive polymer
(24–
29)

Poly(benzimidazole) Spacecraft (3)
Poly(benzimidazole) Garment system (30)
Poly(benzoxazine) Cathode polymer (31)
Poly(butylene terephthalate) Spacecraft (3)
Poly(caprolactone) Stents (6)
Poly(caprolactone) Tissue marker
Poly(carbonate) Contact lenses (32)
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Table 1.1 (cont.) Homopolymers and uses.

Polymer Usage References

Poly(carbosilane) Preceramic pre-
cursor

(33,
34)

Poly(carboxylate) Surfactant (35)
Poly(chonroitin-4-sulfate) Microspheres (4)
Poly(diallyldimethylammonium
chloride)

Cationic elec-
trolyte

(13)

Poly(dimethyl siloxane) Capping agent (13)
Poly(dimethyl siloxane) Ceramics (36)
Poly(dimethyl siloxane) Rubber sponge (37,

38)
Poly(dioxanone) Tissue marker
Poly(dopamine) Batteries (39)
Poly(etherimide) Spacecraft (3)
Poly(etherimide) Membranes (7)
Poly(ethersulfone) Membranes (7)
Poly(ethylene acrylate) Stents (6)
Poly(ethylene amide) Stents (6)
Poly(ethylene glycol) Capping agent (13)
Poly(ethylene glycol) Microspheres (4)
Poly(ethylene glycol) Pore-forming

agent
(5)

Poly(ethylene glycol)dimethyl
ether

Capping agent (13)

Poly(ethylene glycol)mono methyl
ether

Capping agent (13)

Poly(ethylene imine) Cationic elec-
trolyte

(13)

Poly(ethylene oxide) Spacecraft (3)
Poly(ethylene oxide) Capping agent (13)
Poly(ethylene oxide) Contact lenses (9)
Poly(ethylene terephthalate) Membranes (7)
Poly(ethylene) Spacecraft (3)
Poly(ethylene) glycol dimethacry-
late

Contact lenses (40)
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Table 1.1 (cont.) Homopolymers and uses.

Polymer Usage References
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Table 1.1 (cont.) Homopolymers and uses.

Polymer Usage References
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Table 1.1 (cont.) Homopolymers and uses.

Polymer Usage References

Poly(ethylene-dioxythophene) Electrically con-
ductive

(29)

Poly(glycolic acid) Stents (6)
Poly(glycolide) Microspheres (4)
Poly(glycolide)s Tissue marker
Poly(heparan sulfate) Microspheres (4)
Poly(hexamethylene oxamate) Microspheres (4)
Poly(hydroxybutyrate) Stents (12)
Poly(hydroxybutyrate) Stents (6)
Poly(hydroxymethylethylene hy-
droxymethylacetal)

Biodegradable (41)

Poly(hydroxymethylethylene hy-
droxymethylacetal)

Contact lenses (17)

Poly(hydroxyvalerate) Stents (12)
Poly(hydroxyvalerate) Stents (6)
Poly(imide) Spacecraft (3)
Poly(imide) Spacecraft, Solid

lubricant
(8)

Poly(imide) (BPDA) Spacecraft (3)
Poly(imide) (PMDA) Spacecraft (3)
Poly(imide) resin, high tempera-
ture

Spacecraft (3)

Poly(isopropyl N-polyacrylamide) Contact lenses (42)
Poly(lactide) Microspheres (4)
Poly(lactide)s Tissue marker
Poly(lauryl methacrylate) Anionic elec-

trolyte
(13)

Poly(lysine) Contact lenses (43)
Poly(maleic acid) Anionic elec-

trolyte
(13)

Poly(metaphosphate) Scale inhibitors (44,
45)

Poly(methacrylic acid) Lubricant
Additives

(22)
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Table 1.1 (cont.) Homopolymers and uses.

Polymer Usage References

Poly(methacrylic acid) Anionic elec-
trolyte

(13)

Poly(methyl methacrylate) Spacecraft (3)
Poly(methyl methacrylate) Anionic elec-

trolyte
(13)

Poly(methyl methacrylate) Capping agent (13)
Poly(morpholinedione) Microspheres (4)
Poly(organo siloxane) Airbag (46)
Poly(ornithine) Contact lenses (43)
Poly(oxyethylene) Capping agent (13)
Poly(oxymethylene) Spacecraft (3)
Poly(phenylene isophthalate) Spacecraft (3)
Poly(phenylene oxide) Membranes (7)
Poly(phenylene vinylene) Photovoltaics (47)
Poly(phosphate) Lubricant

Additives
(48)

Poly(phosphazene) Microspheres (4)
Poly(propylene glycol) Capping agent (13)
Poly(propylene oxide) Capping agent (13)
Poly(propylene) Spacecraft (3)
Poly(pyrrole) Electrically con-

ductive polymer
(24–
29)

Poly(saccharide) Thickeners
Poly(saccharide) Contact lenses (9)
Poly(sebacic anhydride) Microspheres (4)
Poly(silazane) Preceramic pre-

cursor
(33,
34)

Poly(siloxane) Contact lenses
Poly(styrene sulfonic acid) Anionic elec-

trolyte
(13)

Poly(styrene) Spacecraft (3)
Poly(styrene) Stents (6)
Poly(styrenephosphoric acid) Anionic elec-

trolyte
(13)
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Table 1.1 (cont.) Homopolymers and uses.

Polymer Usage References
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ductive
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Biodegradable (41)
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droxymethylacetal)

Contact lenses (17)
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Poly(hydroxyvalerate) Stents (6)
Poly(imide) Spacecraft (3)
Poly(imide) Spacecraft, Solid
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(8)

Poly(imide) (BPDA) Spacecraft (3)
Poly(imide) (PMDA) Spacecraft (3)
Poly(imide) resin, high tempera-
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trolyte
(13)

Poly(lysine) Contact lenses (43)
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(13)
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45)

Poly(methacrylic acid) Lubricant
Additives

(22)
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Table 1.1 (cont.) Homopolymers and uses.

Polymer Usage References

Poly(methacrylic acid) Anionic elec-
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ductive polymer
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29)

Poly(saccharide) Thickeners
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Poly(silazane) Preceramic pre-
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(33,
34)

Poly(siloxane) Contact lenses
Poly(styrene sulfonic acid) Anionic elec-
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(13)
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Table 1.1 (cont.) Homopolymers and uses.

Polymer Usage References

Poly(sulfide) Lubricant
Additives

(49)

Poly(sulfide) Batteries (50)
Poly(sulfide) Fuel tank (51)
Poly(sulfone) Spacecraft (3)
Poly(tetrafluoroethylene) Membranes (7)
Poly(tetramethylene ox-
ide)bis-4-aminobenzoate

Cationic elec-
trolyte

(13)

Poly(tetramethyleneoxide) Shape memory (52)
Poly(thiophene) Electrically con-

ductive polymer
(24–
28)

Poly(trimethylene carbonate) Stents (6)
Poly(urethane) Spacecraft (3)
Poly(urethane) composite Shape memory (53,

54)
Poly(urethane) H 32 Spacecraft,

Conducting
Paint

(8)

Poly(urethane) Z 306 Spacecraft, Paint (8)
Poly(urethane) Scaffold (55)
Poly(vinyl acetate) Capping agent (13)
Poly(vinyl acetate) Clay stabilizers
Poly(vinyl acetate) Stents (6)
Poly(vinyl alcohol) hydrogel Contact lenses (56)
Poly(vinyl alcohol) Capping agent (13)
Poly(vinyl alcohol) Contact lenses (9)
Poly(vinyl fluoride) Spacecraft (3)
Poly(vinyl methyl ether) Capping agent (13)
Poly(vinyl methyl ether) Stents (6)
Poly(vinyl pyrrolidone) Capping agent (13)
Poly(vinyl pyrrolidone) Contact lenses (17)
Poly(vinylamine)hydrochloride Cationic elec-

trolyte
(13)

Poly(vinylidene chloride) Stents (6)
Poly(vinylidene fluoride) Membranes (7)
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Table 1.1 (cont.) Homopolymers and uses.

Polymer Usage References

Poly(vinylidene fluoride) Electroactive (57–
60)

Poly(vinylphosphoric acid) Anionic elec-
trolyte

(13)

Poly(vinylsulfonic acid) Anionic elec-
trolyte

(13)

Polymeric ionic liquids (61)
Polyolefin Spacecraft,

Heat-shrink
sleeving

(8)

Psyllium Husk Drug delivery (2)
Pyrolytic graphite Spacecraft (3)
Rayon triacetate Stents (6)
Rayon Stents (6)
Silicone elastomer Spacecraft, Seals (8)
Siloxane poly(ether) Wetting agent (46)
Soy protein Microspheres (4)
Scleroglucan Drug delivery (2)
Starch Drug delivery (2)
Starch Stents (6)
Teflon Spacecraft, Wire

sleeving
(8)

Teflon film Spacecraft,
Thermal in-
sulation

(8)

Teflon-glass-MoS2 Spacecraft,
Bearings

(8)

Viton A Spacecraft, Seals (8)
Xanthan Gum Drug delivery (2)
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Table 1.1 (cont.) Homopolymers and uses.

Polymer Usage References

Poly(sulfide) Lubricant
Additives

(49)

Poly(sulfide) Batteries (50)
Poly(sulfide) Fuel tank (51)
Poly(sulfone) Spacecraft (3)
Poly(tetrafluoroethylene) Membranes (7)
Poly(tetramethylene ox-
ide)bis-4-aminobenzoate

Cationic elec-
trolyte

(13)

Poly(tetramethyleneoxide) Shape memory (52)
Poly(thiophene) Electrically con-

ductive polymer
(24–
28)

Poly(trimethylene carbonate) Stents (6)
Poly(urethane) Spacecraft (3)
Poly(urethane) composite Shape memory (53,

54)
Poly(urethane) H 32 Spacecraft,

Conducting
Paint

(8)

Poly(urethane) Z 306 Spacecraft, Paint (8)
Poly(urethane) Scaffold (55)
Poly(vinyl acetate) Capping agent (13)
Poly(vinyl acetate) Clay stabilizers
Poly(vinyl acetate) Stents (6)
Poly(vinyl alcohol) hydrogel Contact lenses (56)
Poly(vinyl alcohol) Capping agent (13)
Poly(vinyl alcohol) Contact lenses (9)
Poly(vinyl fluoride) Spacecraft (3)
Poly(vinyl methyl ether) Capping agent (13)
Poly(vinyl methyl ether) Stents (6)
Poly(vinyl pyrrolidone) Capping agent (13)
Poly(vinyl pyrrolidone) Contact lenses (17)
Poly(vinylamine)hydrochloride Cationic elec-

trolyte
(13)

Poly(vinylidene chloride) Stents (6)
Poly(vinylidene fluoride) Membranes (7)
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Table 1.1 (cont.) Homopolymers and uses.

Polymer Usage References

Poly(vinylidene fluoride) Electroactive (57–
60)

Poly(vinylphosphoric acid) Anionic elec-
trolyte

(13)

Poly(vinylsulfonic acid) Anionic elec-
trolyte

(13)

Polymeric ionic liquids (61)
Polyolefin Spacecraft,

Heat-shrink
sleeving

(8)

Psyllium Husk Drug delivery (2)
Pyrolytic graphite Spacecraft (3)
Rayon triacetate Stents (6)
Rayon Stents (6)
Silicone elastomer Spacecraft, Seals (8)
Siloxane poly(ether) Wetting agent (46)
Soy protein Microspheres (4)
Scleroglucan Drug delivery (2)
Starch Drug delivery (2)
Starch Stents (6)
Teflon Spacecraft, Wire

sleeving
(8)

Teflon film Spacecraft,
Thermal in-
sulation

(8)

Teflon-glass-MoS2 Spacecraft,
Bearings

(8)

Viton A Spacecraft, Seals (8)
Xanthan Gum Drug delivery (2)
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Table 1.2 Copolymers and uses.

Polymer Usage References

1,5-Dioxepan-2-one L-lactide
copolymers

Microspheres (4)

3-Oxacaprolactone copoly-
mers

Microspheres (4)

6-Caprolactone copolymers Microspheres (4)
Acrylate copolymer pH-Responsive

Thickeners
(62)

Acrylic acid ethyl acrylate
tristyrylpoly(ethyleneoxy)x

methyl carboxyl terminated
poly(butadiene/acrylonitrile)

Anionic elec-
trolyte

(13)

Copolyester elastomer Cold weather
articles

(63)

Methacrylate triblock copoly-
mer

Engine oils (64)

Pluronic™ Surfactant (65)
Poly(D,L-lactic acid-co-L-as-
partic acid)

Stents (12)

Poly(D,L-lactic acid-co-ethy-
lene glycol)

Stents (12)

Poly(D,L-lactide-co-caprolac-
tone)

Implant

Poly(L-lactic acid-co-L-aspar-
tic acid)

Stents (12)

Poly(L-lactic acid-co-ethylene
glycol)

Stents (12)

Poly(N-vinylpyrroli-
done/2-dimethylaminoethyl
methacrylate)

Cationic elec-
trolyte

(13)

Poly(1,10-decanediol-co-L-
lactic acid)

Stents (12)

Poly(1,10-decanodiol-co-D,L-
lactic acid)

Stents (12)
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Table 1.2 (cont.) Copolymers and uses.

Polymer Usage References

Poly(1,2,6-hexanetriol-co-tri-
methylorthoacetate)

Stents (12)

Poly(butadiene/maleic acid) Anionic elec-
trolyte

(13)

Poly(butyl acrylate/acrylic
acid)

Anionic elec-
trolyte

(13)

Poly(ether urethane) Shape-memory
foams

(66)

Poly(ethylene glycol-co-buty-
lene terephthalate)

Stents (12)

Poly(ethylene/maleic acid) Anionic elec-
trolyte

(13)

Poly(hydroxybutyrate-co-
valerate)

Stents (6, 12)

Poly(lactide-co-glycolide) Stents (6)
Poly(lactide-co-glycolide) Wound dress-

ing
(15)

Poly(maleic acid-co-sebacic
acid)

Stents (12)

Poly(methyl methacry-
late/methacrylic acid)

Anionic elec-
trolyte

(13)

Poly(stearyl methacry-
late)-poly(benzyl Poly(vinyl
methyl ether/maleic acid)

Anionic elec-
trolyte

(13)

Poly(vinyl methyl ether/-
mono ethyl maleate)

Anionic elec-
trolyte

(13)

Poly(vinyl methyl ether/-
monobutyl maleate)

Anionic elec-
trolyte

(13)

Poly(vinyl methyl ether/-
mono-iso-propyl maleate)

Anionic elec-
trolyte

(13)
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Table 1.2 Copolymers and uses.

Polymer Usage References

1,5-Dioxepan-2-one L-lactide
copolymers

Microspheres (4)

3-Oxacaprolactone copoly-
mers

Microspheres (4)

6-Caprolactone copolymers Microspheres (4)
Acrylate copolymer pH-Responsive

Thickeners
(62)

Acrylic acid ethyl acrylate
tristyrylpoly(ethyleneoxy)x

methyl carboxyl terminated
poly(butadiene/acrylonitrile)

Anionic elec-
trolyte

(13)

Copolyester elastomer Cold weather
articles

(63)

Methacrylate triblock copoly-
mer

Engine oils (64)

Pluronic™ Surfactant (65)
Poly(D,L-lactic acid-co-L-as-
partic acid)

Stents (12)

Poly(D,L-lactic acid-co-ethy-
lene glycol)

Stents (12)

Poly(D,L-lactide-co-caprolac-
tone)

Implant

Poly(L-lactic acid-co-L-aspar-
tic acid)

Stents (12)

Poly(L-lactic acid-co-ethylene
glycol)

Stents (12)

Poly(N-vinylpyrroli-
done/2-dimethylaminoethyl
methacrylate)

Cationic elec-
trolyte

(13)

Poly(1,10-decanediol-co-L-
lactic acid)

Stents (12)

Poly(1,10-decanodiol-co-D,L-
lactic acid)

Stents (12)
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Table 1.2 (cont.) Copolymers and uses.

Polymer Usage References

Poly(1,2,6-hexanetriol-co-tri-
methylorthoacetate)

Stents (12)

Poly(butadiene/maleic acid) Anionic elec-
trolyte

(13)

Poly(butyl acrylate/acrylic
acid)

Anionic elec-
trolyte

(13)

Poly(ether urethane) Shape-memory
foams

(66)

Poly(ethylene glycol-co-buty-
lene terephthalate)

Stents (12)

Poly(ethylene/maleic acid) Anionic elec-
trolyte

(13)

Poly(hydroxybutyrate-co-
valerate)

Stents (6, 12)

Poly(lactide-co-glycolide) Stents (6)
Poly(lactide-co-glycolide) Wound dress-

ing
(15)

Poly(maleic acid-co-sebacic
acid)

Stents (12)

Poly(methyl methacry-
late/methacrylic acid)

Anionic elec-
trolyte

(13)

Poly(stearyl methacry-
late)-poly(benzyl Poly(vinyl
methyl ether/maleic acid)

Anionic elec-
trolyte

(13)

Poly(vinyl methyl ether/-
mono ethyl maleate)

Anionic elec-
trolyte

(13)

Poly(vinyl methyl ether/-
monobutyl maleate)

Anionic elec-
trolyte

(13)

Poly(vinyl methyl ether/-
mono-iso-propyl maleate)

Anionic elec-
trolyte

(13)
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Table 1.3 Uses and homopolymers.

Usage Polymer References

Airbag Poly(organo siloxane) (46)
Anionic elec-
trolyte

Poly(1,6)-α-D-glucose sulfate (13)

Anionic elec-
trolyte

Poly(acrylic acid) (13)

Anionic elec-
trolyte

Poly(lauryl methacrylate) (13)

Anionic elec-
trolyte

Poly(maleic acid) (13)

Anionic elec-
trolyte

Poly(methacrylic acid) (13)

Anionic elec-
trolyte

Poly(methyl methacrylate) (13)

Anionic elec-
trolyte

Poly(styrene sulfonic acid) (13)

Anionic elec-
trolyte

Poly(styrenephosphoric acid) (13)

Anionic elec-
trolyte

Poly(vinylphosphoric acid) (13)

Batteries Poly(dopamine) (39)
Batteries Poly(sulfide) (50)
Bilayer tablets Hydroxypropyl methyl cellulose (10)
Bilayer tablets Poly(acrylic acid) (10)
Biodegradable Poly(hydroxymethylethylene hy-

droxymethylacetal)
(41)

Capping agent Poly(acrylamide) (13)
Capping agent Poly(dimethyl siloxane) (13)
Capping agent Poly(ethylene glycol) (13)
Capping agent Poly(ethylene glycol)dimethyl

ether
(13)

Capping agent Poly(ethylene glycol)mono methyl
ether

(13)

Capping agent Poly(ethylene oxide) (13)
Capping agent Poly(methyl methacrylate) (13)

Materials for Extreme Environments 15

Table 1.3 (cont.) Uses and homopolymers.

Usage Polymer References

Capping agent Poly(oxyethylene) (13)
Capping agent Poly(propylene glycol) (13)
Capping agent Poly(propylene oxide) (13)
Capping agent Poly(vinyl acetate) (13)
Capping agent Poly(vinyl alcohol) (13)
Capping agent Poly(vinyl methyl ether) (13)
Capping agent Poly(vinyl pyrrolidone) (13)
Cathode polymer Poly(benzoxazine) (31)
Cationic elec-
trolyte

Poly(2-dimethylaminoethyl
methacrylate)

(13)

Cationic elec-
trolyte

Poly(2-hydroxy-3-methacryloxy-
propyltrimethyl-ammonium
chloride)

(13)

Cationic elec-
trolyte

Poly(2-methacryloxyethyltrimethyl-
ammonium bromide)

(13)

Cationic elec-
trolyte

Poly(2-vinyl-1 methylpyridinium
bromide)

(13)

Cationic elec-
trolyte

Poly(2-vinylpyridine N-oxide) (13)

Cationic elec-
trolyte

Poly(2-vinylpyridine) (13)

Cationic elec-
trolyte

Poly(3-chloro-2-hydroxypropyl-2-
methacroxyethyldimethyl ammo-
nium chloride)

(13)

Cationic elec-
trolyte

Poly(4-aminostyrene) (13)

Cationic elec-
trolyte

Poly(4-vinyl-1 methylpyridinium
bromide)

(13)

Cationic elec-
trolyte

Poly(4-vinylbenzyltrimethyl-
ammonium chloride)

(13)

Cationic elec-
trolyte

Poly(4-vinylpyridine N-oxide) (13)

Cationic elec-
trolyte

Poly(acrylamide/2-methacryloxyethyl-
trimethylammonium bromide)

(13)
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Table 1.3 Uses and homopolymers.

Usage Polymer References

Airbag Poly(organo siloxane) (46)
Anionic elec-
trolyte

Poly(1,6)-α-D-glucose sulfate (13)

Anionic elec-
trolyte

Poly(acrylic acid) (13)

Anionic elec-
trolyte

Poly(lauryl methacrylate) (13)

Anionic elec-
trolyte

Poly(maleic acid) (13)

Anionic elec-
trolyte

Poly(methacrylic acid) (13)

Anionic elec-
trolyte

Poly(methyl methacrylate) (13)

Anionic elec-
trolyte

Poly(styrene sulfonic acid) (13)

Anionic elec-
trolyte

Poly(styrenephosphoric acid) (13)

Anionic elec-
trolyte

Poly(vinylphosphoric acid) (13)

Batteries Poly(dopamine) (39)
Batteries Poly(sulfide) (50)
Bilayer tablets Hydroxypropyl methyl cellulose (10)
Bilayer tablets Poly(acrylic acid) (10)
Biodegradable Poly(hydroxymethylethylene hy-

droxymethylacetal)
(41)

Capping agent Poly(acrylamide) (13)
Capping agent Poly(dimethyl siloxane) (13)
Capping agent Poly(ethylene glycol) (13)
Capping agent Poly(ethylene glycol)dimethyl

ether
(13)

Capping agent Poly(ethylene glycol)mono methyl
ether

(13)

Capping agent Poly(ethylene oxide) (13)
Capping agent Poly(methyl methacrylate) (13)
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Table 1.3 (cont.) Uses and homopolymers.

Usage Polymer References

Capping agent Poly(oxyethylene) (13)
Capping agent Poly(propylene glycol) (13)
Capping agent Poly(propylene oxide) (13)
Capping agent Poly(vinyl acetate) (13)
Capping agent Poly(vinyl alcohol) (13)
Capping agent Poly(vinyl methyl ether) (13)
Capping agent Poly(vinyl pyrrolidone) (13)
Cathode polymer Poly(benzoxazine) (31)
Cationic elec-
trolyte

Poly(2-dimethylaminoethyl
methacrylate)

(13)

Cationic elec-
trolyte

Poly(2-hydroxy-3-methacryloxy-
propyltrimethyl-ammonium
chloride)

(13)

Cationic elec-
trolyte

Poly(2-methacryloxyethyltrimethyl-
ammonium bromide)

(13)

Cationic elec-
trolyte

Poly(2-vinyl-1 methylpyridinium
bromide)

(13)

Cationic elec-
trolyte

Poly(2-vinylpyridine N-oxide) (13)

Cationic elec-
trolyte

Poly(2-vinylpyridine) (13)

Cationic elec-
trolyte

Poly(3-chloro-2-hydroxypropyl-2-
methacroxyethyldimethyl ammo-
nium chloride)

(13)

Cationic elec-
trolyte

Poly(4-aminostyrene) (13)

Cationic elec-
trolyte

Poly(4-vinyl-1 methylpyridinium
bromide)

(13)

Cationic elec-
trolyte

Poly(4-vinylbenzyltrimethyl-
ammonium chloride)

(13)

Cationic elec-
trolyte

Poly(4-vinylpyridine N-oxide) (13)

Cationic elec-
trolyte

Poly(acrylamide/2-methacryloxyethyl-
trimethylammonium bromide)

(13)
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Table 1.3 (cont.) Uses and homopolymers.

Usage Polymer References

Cationic elec-
trolyte

Poly(allylamine hydrochloride) (13)

Cationic elec-
trolyte

Poly(diallyldimethylammonium
chloride)

(13)

Cationic elec-
trolyte

Poly(ethylene imine) (13)

Cationic elec-
trolyte

Poly(tetramethylene ox-
ide)bis-4-aminobenzoate

(13)

Cationic elec-
trolyte

Poly(vinylamine)hydrochloride (13)

Cationic poly-
electrolyte

Poly(D-glucosamine) (13)

Cationic poly-
electrolyte

Poly(N-methylvinylamine) (13)

Ceramics Poly(dimethyl siloxane) (36)
Clay stabilizers Poly(vinyl acetate)
Contact lenses Heparin (9)
Contact lenses Poly(N,N-diethyl acrylamide) (9)
Contact lenses Poly(N,N-dimethyl acrylamide) (9)
Contact lenses Poly(N-isopropyl acrylamide) (9)
Contact lenses Poly(N-methyl-N-vinyl acetamide) (9)
Contact lenses Poly(N-vinyl acetamide) (9)
Contact lenses Poly(N-vinyl formamide) (9)
Contact lenses Poly(N-vinyl pyrrolidone) (9)
Contact lenses Poly(N-vinyl-2-caprolactam) (9)
Contact lenses Poly(N-vinyl-2-piperidone) (9)
Contact lenses Poly(N-vinyl-3-ethyl-2-pyrroli-

done)
(9)

Contact lenses Poly(N-vinyl-3-methyl-2-caprolac-
tam)

(9)

Contact lenses Poly(N-vinyl-3-methyl-2-piperi-
done)

(9)

Contact lenses Poly(N-vinyl-4,5-dimethyl-2-
pyrrolidone)

(9)
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Table 1.3 (cont.) Uses and homopolymers.

Usage Polymer References

Contact lenses Poly(N-vinyl-4-methyl-2-caprolac-
tam)

(9)

Contact lenses Poly(N-vinyl-4-methyl-2-piperi-
done)

(9)

Contact lenses Poly(2-ethyl oxazoline) (9)
Contact lenses Poly(2-hydroxyethyl methacrylate) (17)
Contact lenses Poly(2-hydroxyethyl methacrylate) (18)
Contact lenses Poly(2-vinylimidazole) (9)
Contact lenses Poly(acryl esters) (9)
Contact lenses Poly(acrylate) (9)
Contact lenses Poly(acryloyl morpholine) (9)
Contact lenses Poly(carbonate) (32)
Contact lenses Poly(ethylene oxide) (9)
Contact lenses Poly(ethylene) glycol dimethacry-

late
(40)

Contact lenses Poly(hydroxymethylethylene hy-
droxymethylacetal)

(17)

Contact lenses Poly(isopropyl N-polyacrylamide) (42)
Contact lenses Poly(lysine) (43)
Contact lenses Poly(ornithine) (43)
Contact lenses Poly(saccharide) (9)
Contact lenses Poly(siloxane)
Contact lenses Poly(vinyl alcohol) (9)
Contact lenses Poly(vinyl alcohol) hydrogel (56)
Contact lenses Poly(vinyl pyrrolidone) (17)
Drug delivery Acacia (2)
Drug delivery Agar (2)
Drug delivery Alginate (2)
Drug delivery Carrageenan (2)
Drug delivery Cellulose (2)
Drug delivery Chitosan (2)
Drug delivery Dextran (2)
Drug delivery Dextrin (2)
Drug delivery Gellan Gum (2)
Drug delivery Guar Gum (2)
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Table 1.3 (cont.) Uses and homopolymers.

Usage Polymer References

Cationic elec-
trolyte

Poly(allylamine hydrochloride) (13)

Cationic elec-
trolyte

Poly(diallyldimethylammonium
chloride)

(13)

Cationic elec-
trolyte

Poly(ethylene imine) (13)

Cationic elec-
trolyte

Poly(tetramethylene ox-
ide)bis-4-aminobenzoate

(13)

Cationic elec-
trolyte

Poly(vinylamine)hydrochloride (13)

Cationic poly-
electrolyte

Poly(D-glucosamine) (13)

Cationic poly-
electrolyte

Poly(N-methylvinylamine) (13)

Ceramics Poly(dimethyl siloxane) (36)
Clay stabilizers Poly(vinyl acetate)
Contact lenses Heparin (9)
Contact lenses Poly(N,N-diethyl acrylamide) (9)
Contact lenses Poly(N,N-dimethyl acrylamide) (9)
Contact lenses Poly(N-isopropyl acrylamide) (9)
Contact lenses Poly(N-methyl-N-vinyl acetamide) (9)
Contact lenses Poly(N-vinyl acetamide) (9)
Contact lenses Poly(N-vinyl formamide) (9)
Contact lenses Poly(N-vinyl pyrrolidone) (9)
Contact lenses Poly(N-vinyl-2-caprolactam) (9)
Contact lenses Poly(N-vinyl-2-piperidone) (9)
Contact lenses Poly(N-vinyl-3-ethyl-2-pyrroli-

done)
(9)

Contact lenses Poly(N-vinyl-3-methyl-2-caprolac-
tam)

(9)

Contact lenses Poly(N-vinyl-3-methyl-2-piperi-
done)

(9)

Contact lenses Poly(N-vinyl-4,5-dimethyl-2-
pyrrolidone)

(9)
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Table 1.3 (cont.) Uses and homopolymers.

Usage Polymer References

Contact lenses Poly(N-vinyl-4-methyl-2-caprolac-
tam)

(9)

Contact lenses Poly(N-vinyl-4-methyl-2-piperi-
done)

(9)

Contact lenses Poly(2-ethyl oxazoline) (9)
Contact lenses Poly(2-hydroxyethyl methacrylate) (17)
Contact lenses Poly(2-hydroxyethyl methacrylate) (18)
Contact lenses Poly(2-vinylimidazole) (9)
Contact lenses Poly(acryl esters) (9)
Contact lenses Poly(acrylate) (9)
Contact lenses Poly(acryloyl morpholine) (9)
Contact lenses Poly(carbonate) (32)
Contact lenses Poly(ethylene oxide) (9)
Contact lenses Poly(ethylene) glycol dimethacry-

late
(40)

Contact lenses Poly(hydroxymethylethylene hy-
droxymethylacetal)

(17)

Contact lenses Poly(isopropyl N-polyacrylamide) (42)
Contact lenses Poly(lysine) (43)
Contact lenses Poly(ornithine) (43)
Contact lenses Poly(saccharide) (9)
Contact lenses Poly(siloxane)
Contact lenses Poly(vinyl alcohol) (9)
Contact lenses Poly(vinyl alcohol) hydrogel (56)
Contact lenses Poly(vinyl pyrrolidone) (17)
Drug delivery Acacia (2)
Drug delivery Agar (2)
Drug delivery Alginate (2)
Drug delivery Carrageenan (2)
Drug delivery Cellulose (2)
Drug delivery Chitosan (2)
Drug delivery Dextran (2)
Drug delivery Dextrin (2)
Drug delivery Gellan Gum (2)
Drug delivery Guar Gum (2)
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Table 1.3 (cont.) Uses and homopolymers.

Usage Polymer References

Drug delivery Inulin (2)
Drug delivery Karaya Gum (2)
Drug delivery Konjac Glucomannan (2)
Drug delivery Locust Bean Gum (2)
Drug delivery Pectin (2)
Drug delivery Psyllium Husk (2)
Drug delivery Scleroglucan (2)
Drug delivery Starch (2)
Drug delivery Xanthan Gum (2)
Electrically con-
ductive

Poly(ethylene-dioxythophene) (29)

Electrically con-
ductive polymer

Poly(aniline) (24–
29)

Electrically con-
ductive polymer

Poly(pyrrole) (24–
29)

Electrically con-
ductive polymer

Poly(thiophene) (24–
28)

Electroactive Poly(vinylidene fluoride) (57–
60)

Electrolytes Poly(1-butyl-3-vinylimidazolium
hexafluorophosphate)

(16)

Fuel tank Poly(sulfide) (51)
Garment system Poly(benzimidazole) (30)
Heterojunction
solar cells

Poly(3-hexylthiophene) (19,
20)

Lubricant
Additives

Poly(acrylic acid) (22)

Lubricant
Additives

Poly(methacrylic acid) (22)

Lubricant
Additives

Poly(phosphate) (48)

Lubricant
Additives

Poly(sulfide) (49)

Membranes Polymeric ionic liquids (61)
Membranes Cellulose acetate (7)
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Table 1.3 (cont.) Uses and homopolymers.

Usage Polymer References

Membranes Cellulose nitrate (7)
Membranes Isotactic poly(propylene) (11)
Membranes Perfluorosulfonic acid polymer (7)
Membranes Poly(acrylonitrile) (7)
Membranes Poly(etherimide) (7)
Membranes Poly(ethersulfone) (7)
Membranes Poly(ethylene terephthalate) (7)
Membranes Poly(phenylene oxide) (7)
Membranes Poly(tetrafluoroethylene) (7)
Membranes Poly(vinylidene fluoride) (7)
Microspheres Acylated insulin (4)
Microspheres Albumin (4)
Microspheres Chitosan (4)
Microspheres Collagen (4)
Microspheres Elastin (4)
Microspheres Fibrin (4)
Microspheres Gelatin (4)
Microspheres Glycoproteins (4)
Microspheres Laminin (4)
Microspheres Poly(chonroitin-4-sulfate) (4)
Microspheres Poly(ethylene glycol) (4)
Microspheres Poly(glycolide) (4)
Microspheres Poly(heparan sulfate) (4)
Microspheres Poly(hexamethylene oxamate) (4)
Microspheres Poly(lactide) (4)
Microspheres Poly(morpholinedione) (4)
Microspheres Poly(phosphazene) (4)
Microspheres Poly(sebacic anhydride) (4)
Microspheres Soy protein (4)
Photovoltaics Poly(acetylene) (21)
Photovoltaics Poly(phenylene vinylene) (47)
Pore-forming Carboxymethyl cellulose (5)
Pore-forming
agent

Hydroxylpropyl cellulose (5)
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Table 1.3 (cont.) Uses and homopolymers.

Usage Polymer References

Drug delivery Inulin (2)
Drug delivery Karaya Gum (2)
Drug delivery Konjac Glucomannan (2)
Drug delivery Locust Bean Gum (2)
Drug delivery Pectin (2)
Drug delivery Psyllium Husk (2)
Drug delivery Scleroglucan (2)
Drug delivery Starch (2)
Drug delivery Xanthan Gum (2)
Electrically con-
ductive

Poly(ethylene-dioxythophene) (29)

Electrically con-
ductive polymer

Poly(aniline) (24–
29)

Electrically con-
ductive polymer

Poly(pyrrole) (24–
29)

Electrically con-
ductive polymer

Poly(thiophene) (24–
28)

Electroactive Poly(vinylidene fluoride) (57–
60)

Electrolytes Poly(1-butyl-3-vinylimidazolium
hexafluorophosphate)

(16)

Fuel tank Poly(sulfide) (51)
Garment system Poly(benzimidazole) (30)
Heterojunction
solar cells

Poly(3-hexylthiophene) (19,
20)

Lubricant
Additives

Poly(acrylic acid) (22)

Lubricant
Additives

Poly(methacrylic acid) (22)

Lubricant
Additives

Poly(phosphate) (48)

Lubricant
Additives

Poly(sulfide) (49)

Membranes Polymeric ionic liquids (61)
Membranes Cellulose acetate (7)
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Table 1.3 (cont.) Uses and homopolymers.

Usage Polymer References

Membranes Cellulose nitrate (7)
Membranes Isotactic poly(propylene) (11)
Membranes Perfluorosulfonic acid polymer (7)
Membranes Poly(acrylonitrile) (7)
Membranes Poly(etherimide) (7)
Membranes Poly(ethersulfone) (7)
Membranes Poly(ethylene terephthalate) (7)
Membranes Poly(phenylene oxide) (7)
Membranes Poly(tetrafluoroethylene) (7)
Membranes Poly(vinylidene fluoride) (7)
Microspheres Acylated insulin (4)
Microspheres Albumin (4)
Microspheres Chitosan (4)
Microspheres Collagen (4)
Microspheres Elastin (4)
Microspheres Fibrin (4)
Microspheres Gelatin (4)
Microspheres Glycoproteins (4)
Microspheres Laminin (4)
Microspheres Poly(chonroitin-4-sulfate) (4)
Microspheres Poly(ethylene glycol) (4)
Microspheres Poly(glycolide) (4)
Microspheres Poly(heparan sulfate) (4)
Microspheres Poly(hexamethylene oxamate) (4)
Microspheres Poly(lactide) (4)
Microspheres Poly(morpholinedione) (4)
Microspheres Poly(phosphazene) (4)
Microspheres Poly(sebacic anhydride) (4)
Microspheres Soy protein (4)
Photovoltaics Poly(acetylene) (21)
Photovoltaics Poly(phenylene vinylene) (47)
Pore-forming Carboxymethyl cellulose (5)
Pore-forming
agent

Hydroxylpropyl cellulose (5)
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Table 1.3 (cont.) Uses and homopolymers.

Usage Polymer References

Pore-forming
agent

Poly(N-vinyl-2-pyrrolidone) (5)

Pore-forming
agent

Poly(ethylene glycol) (5)

Preceramic pre-
cursor

Poly(carbosilane) (33,
34)

Preceramic pre-
cursor

Poly(silazane) (33,
34)

Rubber sponge Poly(dimethyl siloxane) (37,
38)

Scaffold Poly(urethane) (55)
Scale inhibitors Poly(metaphosphate) (44,

45)
Shape memory Poly(tetramethyleneoxide) (52)
Shape memory Poly(urethane) composite (53,

54)
Spacecraft Acrylonitrile butadiene styrene (3)
Spacecraft Allyl diglycol carbonate (3)
Spacecraft Cellulose acetate (3)
Spacecraft Crystalline poly(vinylfluoride)

with white pigment
(3)

Spacecraft Epoxide or epoxy resin (3)
Spacecraft Poly-(p-phenylene terephthala-

mide)
(3)

Spacecraft Poly(p-phenylene-2.6-benzobis-
oxazole)

(3)

Spacecraft Poly(acrylonitrile) (3)
Spacecraft Poly(amide) 6 or nylon 6 (3)
Spacecraft Poly(amide) 66 or nylon 66 (3)
Spacecraft Poly(benzimidazole) (3)
Spacecraft Poly(butylene terephthalate) (3)
Spacecraft Poly(etherimide) (3)
Spacecraft Poly(ethylene oxide) (3)
Spacecraft Poly(ethylene) (3)
Spacecraft Poly(imide) (3)
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Table 1.3 (cont.) Uses and homopolymers.

Usage Polymer References

Spacecraft Poly(imide) (BPDA) (3)
Spacecraft Poly(imide) (PMDA) (3)
Spacecraft Poly(imide) resin, high tempera-

ture
(3)

Spacecraft Poly(methyl methacrylate) (3)
Spacecraft Poly(oxymethylene) (3)
Spacecraft Poly(phenylene isophthalate) (3)
Spacecraft Poly(propylene) (3)
Spacecraft Poly(styrene) (3)
Spacecraft Poly(sulfone) (3)
Spacecraft Poly(urethane) (3)
Spacecraft Poly(vinyl fluoride) (3)
Spacecraft Pyrolytic graphite (3)
Spacecraft
Coating

Poly(amic acid) (23)

Spacecraft,
Adhesive

Epoxy Araldite A (8)

Spacecraft,
Bearings

Teflon-glass-MoS2 (8)

Spacecraft,
Circuit board

Epoxy-glass laminate (8)

Spacecraft,
Conducting
Paint

Poly(urethane) H 32 (8)

Spacecraft,
Heat-shrink
sleeving

Polyolefin (8)

Spacecraft,
Insulating parts

Poly(acetal) (8)

Spacecraft, Paint Poly(urethane) Z 306 (8)
Spacecraft,
Potting

Epoxy. Araldite F (8)

Spacecraft, Seals Silicone elastomer (8)
Spacecraft, Seals Viton A (8)
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Table 1.3 (cont.) Uses and homopolymers.

Usage Polymer References
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Table 1.3 (cont.) Uses and homopolymers.

Usage Polymer References

Spacecraft, Solid
lubricant

Poly(imide) (8)

Spacecraft,
Thermal in-
sulation

Kapton H film (8)

Spacecraft,
Thermal in-
sulation

PETP Mylar film (8)

Spacecraft,
Thermal in-
sulation

Teflon film (8)

Spacecraft, Wire
sleeving

Teflon (8)

Stents Carboxymethyl cellulose (6)
Stents Cellophane (6)
Stents Cellulose (6)
Stents Cellulose acetate (6)
Stents Cellulose acetate butyrate (6)
Stents Cellulose butyrate (6)
Stents Cellulose nitrate (6)
Stents Cellulose propionate (6)
Stents Chitosan (6)
Stents Collagen (6)
Stents Fibrinogen (6)
Stents Hyaluronic acid (6)
Stents Nylon 66 Poly(caprolactam) (6)
Stents Poly(D,L-lactic acid) (12)
Stents Poly(L-lactic acid) (12)
Stents Poly(L-lactic acid) (6)
Stents Poly(N-acetylglucosamine) (6)
Stents Poly(4-hydroxy-L-proline ester) (12)
Stents Poly(caprolactone) (6)
Stents Poly(ethylene acrylate) (6)
Stents Poly(ethylene amide) (6)
Stents Poly(glycolic acid) (6)
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Table 1.3 (cont.) Uses and homopolymers.

Usage Polymer References

Stents Poly(hydroxybutyrate) (12)
Stents Poly(hydroxybutyrate) (6)
Stents Poly(hydroxyvalerate) (12)
Stents Poly(hydroxyvalerate) (6)
Stents Poly(styrene) (6)
Stents Poly(trimethylene carbonate) (6)
Stents Poly(vinyl acetate) (6)
Stents Poly(vinyl methyl ether) (6)
Stents Poly(vinylidene chloride) (6)
Stents Rayon (6)
Stents Rayon triacetate (6)
Stents Starch (6)
Surfactant Poly(carboxylate) (35)
Thickeners Poly(saccharide)
Tissue marker Collagen
Tissue marker Gelatin
Tissue marker Poly(caprolactone)
Tissue marker Poly(dioxanone)
Tissue marker Poly(glycolide)s
Tissue marker Poly(lactide)s
Triboelectricity Poly(L-lysine) (14)
Wetting agent Siloxane poly(ether) (46)
Wound dressing Poly(N-vinyl pyrrolidone) (15)
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Table 1.3 (cont.) Uses and homopolymers.

Usage Polymer References
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Table 1.3 (cont.) Uses and homopolymers.

Usage Polymer References
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2
Aqueous Environments

2.1 Water Purification

2.1.1 Synthetic Membranes

Synthetic membranes have been described, and also the use of these
synthetic membranes for the isolation of volatile organic compounds
and purification of water (1).

A new class of synthetic brush hydrophobic polymer membranes
was developed. Such a synthetic membrane includes a hydropho-
bic polymer layer located on a polymeric membrane support layer,
wherein the hydrophobic polymer layer includes a plurality of poly-
mer units covalently bonded to the polymeric membrane support
layer. Here each polymer unit consists of a polymerized plurality of
vinyl monomers.

The synthetic membrane can be used in both pervaporation meth-
ods and reverse osmosis.

Pervaporation is a combination of a membrane (rate governed)
and thermal (equilibrium) process and is most widely used alone
or in combination with distillation. The advantage of using this
process is that it easily breaks azeotropes and fractionates close to
boiling liquids, in contrast to thermal processes (2).

An important example is the dehydration of ethanol and iso-
propanol water mixtures in the pharmaceutical and fine chemical
industries. The first step is to distill water from ethanol until the
azeotrope is formed (at 10% water) and then, in the second step, us-
ing pervaporation to yield a final water content of <1%. This purity
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