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THE BONE EXAMINER AMERICAN DEATH
Robert R. Paine, Ph.D., solves mysteries associated with forensic cases in a small, secluded Timothy J. Floyd, J.D., who has argued before the U.S. Supreme Court, examines the death
room where remains of bone fragments lay scattered on wooden tables. penalty system in the United States and our ideal of "Equal Justice Under Law."

The needs of elderly people living in rural areas will be easier to address thanks to the Texas -
Tech 5000 survey, one of the largest surveys of health and health care accessibility ever - Turning one person's trash into another's treasure, researchers are turning the waste of
conducted among elderly individuals. - cattle feedlots and power plant residue into a promise of economic development.

THE WALL STREET WOMEN CeaN A E ue
treating a substitute for human blood has been an elusive dream for many years, but

Business management styles differ noticeably between genders, but Linda Krefting,Ph.D., researchers at Texas Tech have done what others have not, by eliminating hemoglobin's
believes that the mass media perpetuates equivocal images of women executives. intrinsic toxicity and improving its function as a universal blood substitute.

Understanding gray matter has long been a gray area for researchers, but now researchers A NASA astronaut and a colonial resident share a common need for two of the human body's
are using new, high-tech brain-mapping equipment to unravel the brain's mysteries. necessities - fresh water and fresh vegetables. Texas Tech researchers are helping both.

FIRST GENERATION NURSING US INTO THE FUTURE
The Ronald E. McNair Post-Baccalaureate Scholars Program provides first-generation college The nursing profession, with a long history of cyclic shortages, faces another shortage in the
students from low-income families the support and opportunity to make their dreams of 21st century that promises to be more complex, long lasting and will dwarf all shortages toFI r graduate education come true. date, says Alexia Green, RN, Ph.D.
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B Y L E S L I E W 0 0 D A R D

business
management styles differ noticeably between genders, but one
Texas Tech University researcher believes that the mass media
perpetuates equivocal images of women executives, and often
makes being a woman executive an issue in the workplace at all.

"The issue is awareness of how women are portrayed, and how
that impacts what we expect to see of women," said Linda
Krefting, Ph.D., associate professor of management in Texas
Tech's College of Business Administration. "What press coverage
does is contribute to what people think they know, and that, over
time, colors what people perceive and how they react to what
they read and experience."

According to Krefting, the images of women presented in a
highly respected business publication with global distribution are
often ambiguous. Krefting has done an extensive study of the
coverage of women in the Wall Street Journal.

"There is ambivalence in perceptions about women executives,"
said Krefting. "One study I've read states it this way: 'Women
experience a double-bind on perceived competence; either it is
questioned, or it is acknowledged, but at the cost of losing
likeability and influence: That perception creates problems. While
we have documented perceptions, and we continue to document
concerns about women and executive work, we haven't really
asked the questions 'where do these perceptions come from? how
do they arrive? how do they get reproduced?' These are unusual
questions to ask in management."

Krefting points to two types of evidence that ambivalent
perceptions exist: the persistence of the glass ceiling for women
executives and the stagnant enrollment of women in elite Master
of Business Administration (MBA) programs.

"Over the last decade, enrollment of women in law schools and
medical schools, even in the elite programs, has increased more
than 40 percent, and it has been stuck at 30 percent for MBA
programs. So part of the argument about the glass ceiling is that
there is an inadequate pipeline, if you have stagnant enrollment
in the best programs."

Krefting says a whole set of issues that gets raised about both
of those problems are the perceptions of women executives, and
that those perceptions play a role in limiting their advancement
to the top and limiting the willingness of women to enroll in
MBA programs.

From a study published in 1998, Krefting offered the following
results of a survey of college students who were asked to choose
descriptors of successful middle managers in general, successful

S U M M E R 2 0 0 1 V O L U M E 9 N O. 2

female middle managers and successful male middle managers.
"There was reasonably consistent agreement describing

successful middle managers and male middle managers, but when
it came to describing successful female middle managers, there
was a real split between how female students described them,
and how male students described them. Not only that but they
were nearly all polar, positive versus negative descriptions."

Some of the descriptors chosen by male college students
included: bitter, dawdle and procrastinate, deceitful, frivolous,
hasty, nervous, passive, quarrelsome, reserved, uncertain
and vulgar.

Descriptors chosen by female students to describe female
middle managers included: ambitious, assertive, competent,
creative, direct, emotionally stable, firm, helpful, objective,
prompt, sophisticated and tactful.

Krefting regards this study as evidence of multiple perceptions,
both positive and negative, of women executives, and indicates
the distinction between male and female observers is not
always found.

"I've been interested in figuring out where these perceptions
come from, because if these perceptions are those of current
college students, it's not because they have extensive experience
with middle managers, male or female. The perceptions
have to be coming from somewhere. Media is at least one
of the possibilities."

Several sections of the Wall Street Journal fell under Krefting's
scrutiny. She looked at the coverage of the deaths of Princess
Diana and of Mother Teresa, the WSJ op-ed pages from July to
December 1997, the WSJ front pages from July 1999 to July 2000
and the WSJ cartoon portfolios featuring panels from the 1950s
through the 1990s. Much of her study surveyed articles for
representations of women executives in the year following the
appointment of Carly Fiorina as the head of Hewlett-Packard. In
the year following Fiorina's appointment, the WSJ ran no less
than 40 stories on various women executives.

"The Wall Street Journal actually may have more to do with
what's framing the real issues out there than any other
publication because of its circulation," Krefting said. From her
research Krefting concluded that media, the Wall Street Journal in
particular, sends a strong message. "We often tell women that
they should value their differences, but then when it comes down
to holding them accountable, those differences are looked at
negatively," Krefting said. 4-
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B Y M E L O D Y RA GL AND

college students have endless opportunities, but many of
today's students are first-generation college students who do
not have the guidance needed to take advantage of the
opportunity to attend graduate school after earning their
bachelor's degree. Texas Tech alumna Amanda Abbott, is the
second of six children and the first in her family to attend and
graduate from college. But Abbott had a slight advantage over
other first-generation college students - the Ronald E. McNair
Post-Baccalaureate Scholars Program.

The McNair Scholars Program provides first-generation
college students from low-income families the support and
opportunity to make their dreams of graduate education
come true.

Texas Tech University is one of the 156 universities nationwide
to have a McNair Scholars Program. According to Kelly Powell-
Sharp, assistant director of the Texas Tech McNair Scholars
Program, each academic year, 20 junior or senior students take
part in the program. The goal of the program is to help prepare
these students for graduate school.

"Many of the students in the program haven't had anyone to
show them the way," she said. "Being in college is like being in
a blind, dark tunnel at night for many of them. We've had
students in the program whose parents never graduated from high
school. They need someone to fill in the gaps and that is the
purpose of the McNair Scholars Program."

The program, according to Abbott, provides guidance and
assistance that first-generation college students do not get
anywhere else. Participants of the program are offered several
types of support, which include: graduate student mentors,
faculty mentors, in-depth workshops, academic assessment,
financial assistance and individual academic strategy.

Texas Tech alumnus Thomas Haupt, a former McNair
participant, said that for first-generation college students just
pursuing an undergraduate degree is a big deal.

"Sometimes you have a tendency to feel like a higher degree
is out of reach," Haupt said. "Often students do not have the
right references or resources. That is why having a
mentor is so important."

Faculty mentors help the students with their research as well
as sharing experiences and teaching. Graduate student mentors
allow students the chance to learn more about their respective

fields and it encourages a peer relationship between the
mentor and student.

Elizabeth Teagan, Ed.D., director of the McNair Scholars
Program, said an important component is that students have an
ongoing dialogue with their mentors. She said the interaction
McNair scholars have with their faculty mentors is crucial.

"First-generation low-income students may not feel as if they
belong," she said. "They benefit from a professional and personal
relationship to help guide them."

Abbott said the program not only is a benefit to her, but to
her siblings.

"My 20-year-old brother has asked me about attending college,
and I eagerly tell him all I can," she said. "Being the second
oldest and going to college, I feel like or hope that I'm setting
an example for my younger siblings. Having mentors (as a part of
the McNair program) helped me the most. I would have to say
that they've helped me the most in putting my research project
together and guiding me in my future plans. Giving me advice
about working, interviews and making career choices are just a
few other things that they've helped me with."

Abbott was accepted in the program as a senior. She said after
gaining experience as a teacher she will return to school to
obtain her master's degree. Like all program participants, Haupt
and Abbott are heavily involved in their research. Participants are
involved with research projects that correlate with their majors.

"Our program has students from all disciplines and each one's
rp-:rch is different," Powell-Sharp said. "While in graduate
school, students will have to do research and this program
is a wonderful way for students to gain the hands-on
research experience."

The McNair Scholars Program is funded by the Department of
Education under Title IV of the Higher Education Act of 1965.
Texas Tech received funding for the program in 1995 and accepted
its first students in 1996. The McNair Scholars Program is named
for Ronald E. McNair, Ph.D., a first-generation college student
that received his doctorate in physics from Massachusetts
Institute of Technology. He was one of 10,000 applicants to be
selected as one of 35 astronauts accepted into the NASA space
program. In 1986, McNair was one of the victims of the tragic
Challenger accident. Now every student accepted into the
program will continue McNair's legacy. 4-
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though it may seem like a good idea at the time,
individuals who are seeking to assert their independence
or promote their individuality by getting a tattoo or
having any number of body parts pierced may be paying

a higher price in the long run if the piercing happens to get
infected or if they wish to remove the tattoo.

What was once considered a practice of bikers, sailors and
rebellious teenagers has now entered into general society,
according to Myrna Armstrong, Ed.D., R.N., a nursing professor at
the Texas Tech University Health Sciences Center. Individuals of
all ages, races and genders now are participating in the practice
of body art. With body art growing in popularity, the health risks
associated with the practice are now growing as well. Armstrong's
research has ranged from studying the increase of tattoos among
women to the health risks of tattooing and body piercing to
tattoo removal.

Armstrong says the major reason for college students to seek
one or more of the different types of body art is self-identity.
Among younger college students-freshmen and sophomores-
their reasoning is more about impulsiveness, something that
sounded like a good idea at the time or because they are away
from their parents for the first time. Among older college
students-juniors and seniors-the decision is more about
emulating older adults and definite decision-making. Armstrong
said the older students usually take more time to research their
decision, whereas the younger ones don't care as much.

"Both types of body art-piercings and tattoos-provide an
internal meaning to those who choose to get them. Piercings are
less permanent, so if individuals change their mind, they may
remove the jewelry and leave only some scar tissue behind.
There are no accurate figures on how often this occurs,"
Armstrong said.

One major problem, according to Armstrong, is that medical
practitioners are not educated about how to treat the infections
and other health problems associated with body piercings in
particular. Armstrong says health care providers are important
resources for information for those individuals who choose to
have body art. "Often health care providers do not agree with
what their patients are doing so as far as body art goes, they
close their eyes to it. But with more people taking part in the
practice, health care providers should become more involved and
informed about it so they may be as knowledgeable as possible,"
she said.

Armstrong discusses a study that was conducted in England of
emergency room doctors that found that only four out of 30
doctors knew how to remove the jewelry from a body piercing. "In
an emergency situation, if the jewelry is cut, which often
happens, then the tissue may be torn," she said.

Also, if a patient presents with an infection around a pierced
area, often the doctor's immediate response is to take the jewelry
out. "If the jewelry is taken out, the reason for the piercing
hasn't been removed, and the individual will pierce again,"
Armstrong said. "The person needs to be informed about proper
cleansing in order to avoid an infection if they pierce again."

Armstrong said of the commonly pierced body parts, navel
piercings get infected most often at a 45 percent infection rate.

The reason for this, Armstrong said, is the location of the
piercing. "The navel area is moist and warm and can be easily
irritated by things rubbing against it, like a belt," she said.

Several problems are associated with tongue piercings. Among
these are chipped or cracked teeth, nerve damage and aspiration,
or withdrawal of the jewelry by fluids or gases from the body.
Something known as 'wrecking ball syndrome' also may occur
which refers to the constant motion of the ball on the tongue
hitting against the teeth. In the case of tongue piercings,
Armstrong said dentists should be informed about proper care and
treatment of tongue and mouth piercings.

Body piercings can develop systemic infections requiring
hospitalization. For example, infections from nose piercings can
get into the sinus tracts and then the blood stream. This has
caused at least one heart infection.

Armstrong said problems are associated with each type of
piercing, so the individual needs to be informed about the risks
and learn how to take care of health issues.

Many risks also are associated with the establishments where
body piercings and tattoos are administered. According to
Armstrong, consumers should consider four factors when
searching for a tattoo parlor. The first thing the individual should
check out is the artist who will be administering the tattoo or
body piercing.

"Because the artist does not have to be certified and there are
no educational regulations, the individual consumer should at
least make sure the artist is reputable," Armstrong said.

Another consideration that should be investigated is the
equipment that will be used to administer the tattoo or piercing.
Armstrong says consumers should make sure the equipment is
sterilized before each use.

The environment of the tattoo parlor also should be observed
carefully. "The tattooing or body piercing procedure is invasive
where open wounds are created so the consumer should be
certain there are not dogs, fish, kids, beer, etc., in the same
environment in which a tattoo or piercing is being administered,"
Armstrong said.

Finally, the individual consumer should observe whether the
tattoo parlor has a regulatory atmosphere. The overall
environment should appear clean and sterile. The person
administering the tattoo or piercing should be clean as well.
Armstrong says individuals should watch the artist when he or
she administers the piercing or tattoo on someone else and watch
the technique with which it is carried out.

Armstrong said the artist also should be wearing gloves. "The
artist should be wearing sterile gloves for clinical purposes.
Watch them and make sure they don't wear them and scratch their
head or answer the telephone with them on. They should wear a
fresh pair for every client they see," she said.

Armstrong also encourages adolescents to take their parents
with them when observing a tattoo parlor. She said if the parents
are not involved in the decision, the adolescent will find a way
to carry out their wishes or they will do it themselves. Armstrong
has heard of people getting tattoos and piercings at such places
as in mobile vans, in cars and at sorority or fraternity parties.

Among possible diseases that may be contracted from either
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"BOTH TYPES OF 6)DY ART-PIERCINGS AND TATTOOS-PROVIDE AN INTERNAL MEANING TO THOSE WHO CHOOSE TO GET THEM."
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the tattoo artist or the equipment, Hepatitis B is the biggest
immunized against the disease, and a large segment of the
population doesn't have the immunization either," she said.

"Hepatitis B is a threat because there only needs to be a
minute amount of infected blood and the virus can live outside
the body for two to three months. If infected blood happens to
get on a counter or telephone, then the risk is there," she said.

The disease takes two to three months to surface after a person
is infected. Hepatitis B is more diagnosable than Hepatitis C and
is a chronic condition that in some cases can cause cancer of
the liver.

Although many may worry about the chances of contracting
HIV from tattoo parlors, Armstrong says that overall, the risk is
pretty questionable because the HIV organism cannot live outside
the body for any length of time.

Besides tattoo parlors, many people seek body piercings from
kiosks and businesses at shopping malls. Armstrong said generally
the piercers in these establishments are unqualified to be doing
piercings. "They often do not properly inform their clients
about proper care of the piercing, and then infections can
develop, some of which can lead to disfigurement, the earring
becoming embedded.

"In this case, the individual should shop around and observe
the procedure on others and see how it is carried out. At tattoo
studios, the employees are more likely to know what they
are doing, but it is still important to use a reputable artist,"
she said.

What may have seemed like a good idea at the time for some
people, many live to regret having their body permanently
tattooed and then may seek out ways to have their tattoo
removed. One problem with tattoo removal is the cost. "The
tattoo may have originally cost $35 to $50, but it costs at least
$1,000 to have it removed, and it is not covered by insurance,"
Armstrong said.

Besides the expense, the procedure, done by laser, is also
painful and is not guaranteed to remove the tattoo entirely.

"The only color that can be 100 percent removed is black ink.
If a physician guarantees the successful removal of a tattoo, then
be careful," she said. Having a tattoo removed takes between five
and 10 months, and often people get discouraged, and the
process is painful. "The laser feels like a rubber band snapping
against your skin repeatedly. The older the tattoo, the easier the
mark can be removed. The newer the tattoo is, the harder it is to
break up the pigment," Armstrong said.

Incorporated into advertising, television and seen on everyone,
including women and those in the corporate workforce, body art
has become part of American culture.

"Body art is not just for the 13- to 25-year-old set anymore.
It's everywhere. And as body piercing becomes more traditional,
it becomes more creative. And tattooing is here to stay,"
Armstrong said. "Consumers need to be informed before
they take the plunge into body art. They must be aware
of the health risks, and know the ways to avoid them."+

EDITOR'S NOTE: VISTAS WISHES TO THANK THE STAFF AT INKFLUENCE IN LUBBOCK FOR THEIR COOPERATION IN
PHOTOGRAPHING TATTOOS, PIERCINGS AND BODY ART AND PROVIDING MODELS AND VISUALS FOR THIS ARTICLE.
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rom wasteland to promisedland
There is a saying that what is one person's trash is another person's treasure. That's the premise of

researchers from Texas Tech University and the Texas Cooperative Fish and Wildlife Research Unit

who are developing a system that would turn the wasteland of cattle feedlots and power plant

residue into a promised land of economic development. These scientists have developed a system

that integrates these much-maligned modern necessities into basic components of profit centers and

energy savers.

BY LESLIE WOODARD I PHOTOS BY JOEY HERNANDEZ
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ick Parker, Ph.D., director of the Texas Cooperative Fish and Wildlife Research Unit,
and an adjunct professor of biology and of range, wildlife and
fisheries management at Texas Tech, and Clifford Fedler, Ph.D., a
professor of civil engineering, have been building and studying
an aquaculture system since 1989. Parker and Fedler have
developed a non-mechanical, gravity-flowing purification system
for livestock waste. A series of recycling ponds takes in livestock
waste, separates liquids and solids and filters wastewater before
it flows to an area playa lake that feeds the Ogallala Aquifer, a
natural underground water source for much of the Great Plains.

Groundwater below some feedlots contains high nitrogen
levels, according to High Plains Underground Water Conservation
District tests. As cattle manure lies on the ground, the waste
naturally separates into liquid and solid components, and the
liquid can infiltrate into the underground water supply.

"The nitrites and nitrates found in contaminated water are a
human health risk because they combine with hemoglobin and
prevent the carrying of oxygen. If nitrogen from the waste water
filtrates into the groundwater, then we could have a public
health risk," Parker said, explaining the need for such a
purification system.

In the natural process of water purification, microorganisms as
well as plant and animal life remove nitrogen and other unwanted
nutrients. In fact, the various life forms in each recycling pond
of the Fedler and Parker system, further purify the wastewater,

making it suitable for the life forms in the next pond. The
wastewater, now with nutrient levels safe for human
consumption, returns to playa lakes and ultimately seeps into the
Ogallala Aquifer.

Parker says their recent tests have included monitoring a
number of fish species in the ponds to see if the fish would live
in certain water conditions. They measure the growth rate of the
fish; water quality including amount of ammonia, nitrites and
nitrates present and other water quality concerns.

In the first pond, algae is grown and harvested to remove some
of the nitrogen from the water. "In addition to reducing nitrogen
levels, algae also are used as the basis for some pharmaceutical
products. Suddenly the nitrogen liability has become an algae
asset," Parker said.

As the waste products are "digested" in the first pond, energy
is released in the first pond in the form of biogas, which is
methane with about 40 percent carbon dioxide. Parker and Fedler
designed a greenhouse-type bubble to capture the biogas. By
capturing the carbon dioxide from the initial stages of digestion
that normally would be going into the atmosphere, a livestock
producer can use the carbon dioxide to enhance the growth of
economically valuable plants.

In addition to algae, other plants that thrive from water
treated in the first pond are duckweed and water lilies. Duckweed
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is the world's smallest flowering plant and floats on the surface
of the water. It would be found in open playa lakes except the
region's wind blows it to the edge of the pond. It is found in
playas where plants such as cattails protect it from the wind.
With a pond protected by a greenhouse-type cover, a producer
simply skims the duckweed off the surface of the water.

Some of the most recent research by the Fedler and Parker
team has studied the inclusion of duckweed into the diets of
cattle, swine and sheep, in place of soy meal. Duckweed is about
40 percent protein and mixes well into the feed. The studies
show the animals whose diets included the duckweed perform
better than the group of animals who only had the soy meal as
an additive. "Soy is a processed grain, whereas duckweed is a
whole and complete plant material containing natural nutrient
elements and vitamins," Parker said.

From the wastewater treatment system demonstration unit in
place at the Texas Tech farm in New Deal, Fedler calculated that
the amount of duckweed they are producing from that feedlot
and treatment system can supply 11 percent of the protein
needed by the cattle housed there. "Even in the cases of the
swine and sheep, which we haven't finished the numbers on, the
diet with the duckweed proved to be as good or better than the
normal diet," Fedler said. "So if we can achieve the same quality
of feed, by producing less expensive feed, recycling the
wastewater and producing aquatic plants, this additive would be
much more cost effective and take care of the waste problem at
the same time."

Translated into human terms, Parker says you can find items in
health food stores, such as algae, which are in capsule form or
powder, that people are adding to their diets for better
performance. Duckweed is just one example of a product that can
be grown in this system that has high value. There are similar
possibilities with other aquatic plants.

"A four-inch pot of some ornamental water lilies might sell for
as much as $70. We have producers in Texas that export water
lilies around the world," Parker said. "Why couldn't West Texas
producers do the same? These are the kinds of value-added
products a cattle producer might create from this wastewater
system," Parker said.

The economic benefit of combining aquaculture and
agriculture is one issue that convinced the Environmental
Protection Agency to fund Fedler and Parker's initial research.
Since the original project began, Texas Tech's Integrated
Wastewater Treatment and Aquaculture Production venture has
received funding from national, state, local and industry sources.

Fedler's and Parker's research team has spent the last several
years refining the operation of the system itself, but also
finding viable ways to make the system work to producers'
economic advantage.

"The most significant thing we've learned in the past few years
is that it is economically feasible to recycle water and produce
products of high value, while being environmentally and
ecologically sound, rather than polluting surface water or the
aquifer," Parker said.
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effects with related business, like tractor sales and fertilizer and
processing and all these other things.

"It is not enough to use water, but we have to reuse water.
Every time you reuse it, you create another set of opportunities
and more economic return, so you need to be able to link
those into every gallon of water that is pumped and used
for something."

Parker uses greenhouses as an example. With the recent change
in the price of natural gas, Parker said, it seems unlikely that
greenhouses using natural gas as a heat source are going to
remain very competitive in northern parts of the state, compared
to those that might be placed further south, where they would
have to have fewer days of electricity.

"That opens up an opportunity, that we could use that biogas,
which would be generated from the manure from the feed lots,
and also use the heat generated by compost piles," Parker said.
"Compost piles operate at about 160 degrees, so you simply
capture that heat and put it back into greenhouses."

Parker reiterated the idea that there are a number of products
being produced in greenhouses that have high value; so rather
than raising crops in these greenhouses, which sell for pennies a
pound, one might produce crops that sell for dollars per ounce.
He said there are people who are producing chives in
greenhouses, and shipping them all over the United States. Many
people and companies are producing other high-value vegetable
products as well as ornamental products.

"I've visited some sites in Israel where they're extracting the
red color pigment from peppers, which is then sent to the United
States. That extract becomes a very high-value product to use as
a natural food-coloring agent. So they're growing peppers, but
they're not selling peppers themselves. They're selling something
derived from peppers," Parker said.

So, Parker says, if high-value products can be produced,
which they have proven, then a chain of jobs is created, not
only by producing, but extracting, packaging and taking a
product to market.

"What we're proposing is recycling some of our water, some of
our organic waste, and putting it back into greenhouses and
providing the heat, the water and the nutrients. Today
greenhouses are sitting out there, independent, and they pay for
heat, they buy fertilizer and they're sitting alone," Parker said.
"But if we move those greenhouses in with other components,
which could be feedlots in the example that Dr. Fedler and I are
using, or it could be municipal waste from municipal waste
treatment plants, in a case of a municipality that has sludge to
handle and waste to treat, then they have a nutrient-rich
effluent. So those could be built back into reuse systems to
produce high-value products.

"We think that in West Texas we must aggressively pursue this
type of development if we're going to be sustainable and have a
sustainable future up here, rather than piping all of our water to
East Texas, and the jobs going with it," he said.

Now Parker and Fedler are working to market their wastewater
purification process as an economic development and energy-
saving tool for businesses, which are willing to take a chance on
something new. They are receiving help with strategy from Texas
Tech's Small Business Development Center. "What we hope to do

is present this to some of the communities around us that have
the economic development tax, who are trying to find a way to
improve jobs in their region," Parker said. "They're all under the
gun by regulators, the EPA being one, to meet certain
environmental quality standards for their effluents. So if we can
find a way to take this waste, meet those environmental
standards while producing something that has value, then we
meet their needs in more than one way."

Parker used the example of Pinetop, Ariz., to illustrate his
point. Pinetop has a ski resort area. The city was taking the
sludge from its municipal wastewater treatment plant and putting
it in landfills. When the Environmental Protection Agency
strengthened the regulations regarding landfills, the price of
landfills went up and the use of landfills became much more
restricted. Putting things in landfills that didn't have to go there
was economically unsound. Pinetop started combining the sludge
from its wastewater municipal treatment plant with its solid
waste from garbage trucks, and mixing those things together.
When they were finished, they could sell everything that they
produced, as a compost to go back into gardens. They could use
it within the city and they also would sell it to nurseries and
to others.

"So now they sell all the stuff - their garbage, along with their
sludge," Parker said. "First they were putting it all in landfills,
now they're selling it all. They also take the heat from the
compost piles and heat their greenhouses. So here's an example
of a little city that has done what we're talking about doing. If
someone wanted to go there and visit, they could see the
system working. Ideally, we need some city to step forward to
try our system."

Another answer, said Parker, would be that within this "test"
city, if there is an existing cattle feed lot, and it is creating a
problem because of environment, or ground water infiltration or
nutrient enrichment, something could be done around that site,
to use this source and treat it. If such a facility existed and there
was land adjacent to it that could be used to locate this system
in, that could be accomplished in fairly short order.

"But this would be an add-on system. That is, you're taking an
existing facility and adding something to it," Parker explained.
"You would not have the highest level of efficiency built into it
because you would not have it designed for the flow for it to be
as efficient as it could be."

"On the other hand, if you're starting from scratch and a town
wants to build something like this to create new jobs, the town
might find a site, put in a feedlot, put in all of these components
downstream into this agricultural development/research type
park, and put them in sequence so that the water flow, the
nutrient flow, was all laid out in an efficient manner, rather
than having to traffic pipes and wind things around with an
add-on system."

The wastewater treatment system developed by Fedler and
Parker has been proven effective through their years of research.
By convincing cattle producers or municipalities to implement
the system, it just might be the answer to taking away wastewater,
while keeping the ground water in West Texas. From the wasteland
of feedlots, compost piles and power plant effluents, also could come
new jobs, new sources of income and a new economic boost. -
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CREATING A SUBSTITUTE

FOR HUMAN BLOOD HAS
BEEN AN ELUSIVE DREAM

FOR MANY YEARS. BUT

RESEARCHERS AT TEXAS
TECH UNIVERSITY HEALTH

SCIENCES CENTER HAVE

BEEN ABLE TO DO WHAT

OTHERS HAVE NOT. V m



THE WORLD

The problem only grows more urgent as nations
attempt to cope with the high costs of collecting
and testing blood for disease. The World Health
Organization reports that of the 75 million units of
blood collected around the world, only 20 percent
are tested for HIV, hepatitis and a host of other
diseases. Most testing occurs in the United States,
where the implementation of sensitive screening
has reduced the risk of infectious disease
transmission to 1 in 60,000 blood transfusions for
hepatitis B and 1 in 500,000 for HIV, with
intermediate transmission rates for hepatitis C
and the human T-cell leukemia virus.

The lack of testing occurs mostly in developing
and undeveloped nations. For instance, it is reported
that India fails to screen 50 percent of its donated
blood for disease, and roughly 10 percent of the
country's paid donors test HIV-positive. Only 16 of
the 35 member states of the Pan American Health
Organization screen their blood supplies for
hepatitis and the AIDS virus. And the World Health
Organization is worried about other emerging risks of
blood transfusions: retroviruses, prions of human
and animal origin, new viruses such as hepatitis G,
tick-borne illnesses and a variety of parasites
and bacteria.

In a novel research project that has been under
way at Texas Tech Health Sciences Center since 1982,
scientists hope to replace blood with an effective,
safe and inexpensive fluid that has all the essential
properties of red blood cells, but without the
diseases and short shelf life. Doctors Mario Feola,
M.D., professor of surgery; Jan S. Simoni, DVM,
Ph.D., research assistant professor of surgery; and
the late Peter C. Canizaro, M.D., former professor and
chairman of surgery (1982-1990), have numerous
patents for their process which allows for the
manufacture of a red cell substitute. Scientists at the
Eighth International Symposium on Blood
Substitutes in November 2000 recognized the
process as one of the best likely solutions to the
increasing blood shortage problem.

The challenge to create a non-toxic, safe and
economical blood substitute has become
biotechnology's "holy grail," noted Simoni, a
research assistant professor in the Department of
Surgery at the health sciences center. He said a
universal blood substitute could open significant
global markets to a blood substitute that would be
pathogen-free and universally compatible with all
blood types. Such a product could alter emergency
treatment procedures for patients in hemorrhagic
shock, prolong the survival time of organs donated
for transplantation, improve blood's oxygen carrying
capacity to treat life-threatening illnesses such as
heart infarcts and strokes, be used in tumor radio
sensitization and be used in the treatment of sickle
cell anemia and other hematological disorders.

"There is a $15 billion potential market for the
company or research group that develops an oxygen-
carrying solution that performs like red blood cells,"
Simoni said.

The U.S. Army recognized the need for a blood
substitute following World War II. The loss of blood
among soldiers in combat, coupled with the inability
to store blood for long periods of time, convinced
the military that a solution needed to be found.
Traditionally blood has been used when a patient
needs an immediate transfusion. However, such
transfusions require cross matching of blood types to
ensure that a patient does not suffer a severe
hemolytic reaction. This step is very impractical on
the battlefield. However, oxygen-carrying properties
of hemoglobin in solution make it very attractive as
the basis for a blood substitute. For many decades,
the U.S. Army was the leading force in searching for
an effective substitute for blood. Doctors always
saw it as a potential lifesaver for anyone needing an
immediate transfusion when there is no time to
identify blood type.

Since the 1930s, hemoglobin has been
experimentally used as a way to increase blood
volume and to transport oxygen throughout the
body. While it seems like a simple solution,
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hemoglobin brings with it many problems.
erythrocytic stroma associated with unpurif
hemoglobin can be toxic to the body resulting in ra
clotting of the blood, followed by cardiac failure
ultimately asphyxiation. Even stroma free, but
chemically modified hemoglobin, causes damage
the kidneys and other organs. While hun
hemoglobin in solution is an effective oxygen car
it also can fail to release oxygen to the tissues.

Release of oxygen from human hemoglobin i
complex chemical reaction regulated by a molecul
2,3-diphosphoglycerate (2,3-DPG), which all
hemoglobin to function effectively. When the lE
of 2,3-DPG is upset in any way, which happ
outside red blood cells, hemoglobin binds oxygen
tightly that it ceases to function as an effect
oxygen provider.

Scientists from around the world have experimen
with various approaches to maintain a balance in
chemical makeup of hemoglobin in an effort
maintain its main positive attribute of provide
ample oxygen to the body. After much reseal
scientists found ways to purify hemoglobin and
bind the 2,3-DPG analogues to the hemoglo
molecule that reduced its toxicity and allowed for

/

The release of oxygen throughout the body. Also, the short
:ied half-life of hemoglobin in circulation was resolved in
pid various ways. This research created a whole new class
and of hemoglobin-based blood substitutes focused on
not improving oxygen uptake and vascular retention. And
to initially, scientists considered the problem solved.

nan However, new problems continued to arise that
ier, reduced the practicality and safety of these

hemoglobin-based blood substitutes. Those problems
s a are related to the intrinsic toxicity of hemoglobin.

of "You must understand the toxicity factors and find
ows a way to keep the solution from constricting the blood
!vel vessels," Simoni said. "Also an effective solution must
ens not produce oxidative stress because that accelerates
i so pro-inflammatory responses and it must be free of
ive pathogens. So it's not a simple project."

Simoni said that many of the blood substitutes
ted under current testing were developed before the
the intrinsic toxicity problems were identified and have

to met with limited success. One product has been
ling withdrawn from human trials because it led to an
rch, increase in mortality among patients tested. The

to problems revolve around blood vessel constriction
bin and the pro-oxidant and pro-inflammatory properties
the of hemoglobin.
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WE WILL MAKE A DIFFERENCE VERY SOON. BLOOD SUBSTITUTES ARE NO LONGER SCIENCE FICTION. THEY ARE A REALITY AND A NECESSITY.

The currently tested hemoglobin-based blood substitutes tend to
shut down the blood flow in capillaries. While this property helps
slow blood loss during a severe cut or hemorrhage, it also prevents
blood flow through all tissues in the body when such a blood
substitute is used. Another reported disadvantage of solutions under
current testing has been the aggravation of oxidative stress and
amplification of systemic inflammatory reactions.

"Understanding the limitations of the first generation blood
substitutes, some developers have found alternative applications for
their existing products, such as treatment of hypotension associated
with septic shock, treatment of anemia or a temporary treatment
until safe blood could be found. It is clear that such products cannot
be used for the treatment of hemorrhagic shock, which is the most
important segment of the blood banking industry," Simoni said.

After years of searching, Feola, Simoni and Canizaro have
developed a process that makes it possible to create a non-toxic and
effective blood substitute product that can be used for the
treatment of hemorrhagic shock. The U.S. and international patents
awarded to Texas Tech cover the process developed by these
university scientists to eliminate hemoglobin toxicity and improve
its function as a universal blood substitute. Texas Tech researchers
identified the factors that led to toxicity and then developed a
purification method that ensures the absolute purity of hemoglobin
solutions and a chemical modification method that ensures the lack
of toxicity. In addition, the research has led to the development of
a blood substitute that has, besides physiological properties of
hemoglobin, additional pharmacological activities that effectively

eliminate blood vessel constriction, improve the release of oxygen
into the body and produce anti-oxidant and anti-inflammatory
effects. The solution is also free of bacterial and viral contaminants.
Simoni said that the theoretical basis for their development was in
contradiction to the popular theory about blood substitutes, which
led others to design an ineffective, even toxic product. "What we
have learned is that free hemoglobin-based blood substitutes can no
longer be considered inert 'vehicles' for transporting oxygen and
carbon dioxide, but they should possess pharmacological properties
which can diminish intrinsic toxic effects of hemoglobin and will
help eliminate the pathological reactions associated with
hemorrhagic shock. Our developed cross-linking agents used in the
hemoglobin chemical modification procedure possess these
pharmacological properties," he said.

"We have shown that this blood substitute is safe and effective
when tested in both animals and humans," Simoni continued. "The
effect of the Texas Tech blood substitute was investigated 'in house'
in a collaboration with many Texas Tech University Health Sciences
Center faculty members. Now, research on its therapeutic effect at
the molecular level is studied together with Feola, John Griswold,
M.D., chairperson of the Department of Surgery, and Donald Wesson,
M.D., chairperson of the Department of Internal Medicine. This
product also was tested by independent laboratories in the United
States, Europe and Africa and did very well," Simoni said.

The Texas Tech blood substitute is a complex fluid composed of
purified bovine hemoglobin, cross-linked intramolecularly with o-
adenosine triphosphate (o-ATP) and intermolecularly with o-
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adenosine and combined with reduced glutathione (GSH). The
patented hemoglobin solution contains physiological properties of
hemoglobin and pharmacological properties of ATP, adenosine and
GSH that improve blood volume and tissue oxygenation, produce
vasodilatory effects and reduce the vasoconstriction that follows
hemorrhage, and stimulate the bone marrow to rapidly reproduce
natural blood elements. In addition, the blood substitute has anti-
oxidant and anti-inflammatory properties and doesn't result in any
toxic reactions. All of these elements work together to create a
blood substitute that is possibly the perfect resuscitative fluid for
the treatment of acute blood loss, Simoni said.

The scientists chose bovine hemoglobin because it is similar in
its molecular structure to human hemoglobin and is a better
oxygen carrier than human hemoglobin. The bovine hemoglobin
affinity for oxygen is regulated by chlorides rather than 2,3-DPG,
as in human hemoglobin. It does not have to be chemically
modified with 2,3-DPG analogues in order to unload oxygen. "This
initially controversial idea, proposed in the early '80s by Dr. Feola,
now has wide acceptance in the blood
substitute industry," Simoni said.

The substitute also is not susceptible to
certain diseases, such as AIDS or
hepatitis, which can be transported by
human blood, and there is a large-scale
availability of bovine erythrocytes. While
the recent question of whether human
blood can transmit Creutzfeldt's-Jacob's
disease or its bovine variant is still under
study, Simoni said the use of bovine
hemoglobin provides a dramatic
improvement in blood safety.

"Blood-borne diseases could be avoided (s

by collecting red blood cells from selected ad
healthy cattle. There are plenty of
methods to screen bovine blood for prion
proteins, which are known to cause mad
cow disease (Bovine Spongiform
Encephalopathy, BSE). Besides, the developed process might remove
the prion proteins from the hemoglobin solution. Texas Tech's
hemoglobin chemical modification procedure also can be applied to
different types of hemoglobin, such as human, pig or recombinant.

Located in a clean room in the Department of Surgery at the
health sciences center is the Blood Substitute Pilot Plant, a working
laboratory where the techniques and processes to develop the blood
substitute were invented. A blood centrifuge, separation machines,
filtration and chromatographic equipment, sanitary pumps,
stainless steel sterile vessels and a bioreactor allow the scientists
to create small batches of the blood substitute. The facility can
produce pure, unmodified and chemically modified hemoglobin
solutions in batches of 20 units each, a small amount when
compared with the worldwide need of 100 million units. To address
this volume, Simoni said that researchers are in the process of
finding a way to upscale their blood substitute production. Texas
Tech's blood substitute must still be approved for human trials in
the United States, and from there, development of the process into
a commercial product will require the construction of a facility
capable of producing hundreds or thousands of units of the

blood substitute. This next step will require additional
funding and support.
"I'm excited about it," said H. Walter Haeussler, Texas Tech's
director of technology transfer and intellectual property. "It's
significant research and an important contribution to the
pharmaceutical industry. However, it's also living proof that if you
build a better mousetrap, folks will not beat down a path to your
door to embrace it."

Haeussler said that unfortunately only a handful of
pharmaceutical companies are considering blood substitute
research, and each has its own project under way. This makes it
difficult to bring the Texas Tech product to market without a sizable
investment from an interested company. He anticipates that it
would take upwards of $500 million and as long as 10 years to
develop the blood substitute and take it through the human trials
required for approval by the Food and Drug Administration.

Haeussler, who over his career has helped bring hundreds of
university-developed products to the marketplace through start-up

companies, said it is a multi-stage
process and he is actively working
to help fund the first stage.

"It's important to have all the
right elements in place, and then
we can move forward to begin
funding human trials and producing
this blood substitute in larger

x quantities," Haeussler said.
A small company, intent on

4; producing small amounts of the
blood substitute and conducting

aa1 human trials, would cost around
$15 million to start, according to
Haeussler. This would initiate the
project and allow the university to
begin the process of proving the
effectiveness and safety of the
product. Haeussler said eventually

a larger pharmaceutical company might invest in the project,
especially if Texas Tech can prove it has a commercially and
medically acceptable product.

"Once trials begin, it is easier to show a track record of
success, which then makes it hard for an established company to
ignore," Haeussler said. From there, a larger company might
invest in the Texas Tech firm or agree to purchase it and develop
the product.

In the meantime, Simoni continues to present papers and
showcase the success Texas Tech has had in developing its blood
substitute. He says eventually the years of research, testing and
refining will provide the world with a safe blood substitute.

"It will be rewarding when we can eliminate the shortages of
blood in the world by providing an effective and inexpensive
blood substitute that could save millions of people every year.
I'm very proud that Texas Tech and Lubbock will have made
such a great contribution to this important medical field,"
Simoni said. "I'm very hopeful that we will make a difference
very soon. Blood substitutes are no longer science fiction, they
are a reality and a necessity." +
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C A N Y O U I M A G I N E
the life of an astronaut in space? Now imagine living without
fresh vegetables for many months at a time. Can you imagine
living in the balmy region of South Texas? Now imagine living in
one of the colonias near the United States and Mexico border,
where people live without basic water and sewer systems, paved
roads or safe housing. These two lifestyles, a NASA astronaut and
a colonias resident, could not be more opposite, and yet they
share a common need for two of the human body's necessities-
fresh water and fresh vegetables. Texas Tech researchers with the
Center for Space Sciences are helping NASA astronauts-who at
one end of the spectrum have tremendous technology-and the

colonias residents-who have very little comforts of the modern
technological world.

For years now, NASA astronauts have pushed the limits of space
exploration. They have gone faster and further into space, and in
the future astronauts will be looking at extended-stay planetary
missions. Surrounded by tremendous amounts of technology that
provide for almost their every need, the astronauts still long for
fresh vegetables during those extended missions. And along the
Texas and Mexico border, more than 340,000 Texas residents
live unsafely in colonias, the Spanish word for neighborhood
or community.

The technology for delivering both
fresh vegetables and clean water is
available, and both institutions,
Texas Tech and NASA, plan to deliver
fresh onions to astronauts and clean
water to the South Texans. However
complex it may seem, all of the
researchers conclude that this
project is about delivering optimum
conditions for a healthy life.

The Texas Tech Center for Space
Sciences headed by James L. Smith,
Ph.D., senior associate dean in the
College of Engineering, said this
joint effort with NASA's Johnson
Space Center in Houston will enter
into the second year of study in the
fall of 2001.

"NASA came to Texas Tech because
they wanted a presence in West
Texas and they wanted to utilize
the strengths of the university,
especially in engineering,
agriculture and science," Smith said.
Ellen Peffley, Ph.D., associate
professor of plant and soil science,
is directing the growth of an onion
crop in the engineering development
unit, a closed growth chamber
similar to one that will accompany
the astronauts on long-term
planetary missions. Working with
Peffley are Cary Green, Ph.D.,
assistant professor of plant and soil
science; Paul Pare, Ph.D., assistant

(LEFT TO RIGHT)
ANDREW JACKSON, PH.D., ASSISTANT PROFESSOR OF CIVIL

ENGINEERING, ELLEN PEFFLEY, PH.D., ASSOCIATE PROFESSOR OF

PLANT AND SOIL SCIENCE, KEN RAINWATER, PH.D., P.E., ASSOCIATE
PROFESSOR OF CIVIL ENGINEERING.
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mter and wastewater," Muirhead said. "A good engineer will

N M ' 'Re the problem at the Least cost possible, and this is

ecially important for low-income communities."

Transferring the technology used at NASA to the colonias

appears to be the most urgent.
"The unique thing about this project so far is that we are

7 studying the social and. environmental problems within the

colonias first," Muirhead said. "Then the technology is born

x s ,yout of those problems;"Muirhead said that most houses in

the colonias direct toilet water to cess pools and the gray

water from sinks, and showers drip outside through pipes.

4With a rock reed filter system, technology NASA developed

more than 30 years ago, a solution may be apparent for the

colonies. The system allows water to flow over a bed of

=m gravel and through plants to absorb waste.

Texas Tech researchers know that they must allow the

'er- 66 :",- S - 6 - 60 6 6

people of the colonies to maintain their independence for

> ~ the appropriate water filtration system to ever be successful

Muirhead said that most of the adults in colonias are migrant

Y.. workers and are gone most of the year to look for work,

-, 
H~~~ i stlg an tarrr counts n deveopigy thsgechothey,

Muirhead said. "We're impressed with the energy and talents

of the people working in the colonies. They are totally

s committed to improving the living conditions."

Initially, analysis of the water samples witl be conducted

at the Johnson Space Center, and later, those samples will be

sent to Texas Tech for a more detailed observation.

A S F O RN ... W A T E R The Texas Tech engineers' work does not end in the

issue, Texas Tech engineers ae conducting research in five colonias. Muirhead said the engineers will be Looking at an

'Stareas including the role of pharmaceuticals in wastewater alternative to soaps and detergents used during space

3recycling systems; the use of alternative soaps and missions. "Currently the astronauts use a coconut-based soap

detergents used during space missio rs; the potential for that dries the skin," he said. "We are going to be looking at

integrated water recovery 'processes; Mhe need for culturally some alternative soaps, and how they will affect the waste

appropriate water recovery systems the colonias of South water treatment process."

z Texas; and an appropriate wateO ,ery system designed for And like the scientists studying the plants, the engineers

use in Alaska. know that collaborating with the science teachers

Lloyd Urban, Ph.D., P.E., professor of civil engineering; and involving the children of the colonias will be

Andrew Jackson, Ph.D, assistant professor of civil important to application of any type of water recovery

engineering; Heyward Ramsey, Ph.D., P.E., associate system. Muirhead said next summer, plans are underway

professor of civil -engineering;,snd Ken Rainwater, Ph.D., to bring children to the Johnson Space Center to

P.E., associate professor of civil egineering, are working teach them about the technology.

to develop a water-'covery sstem to be used in In the future, it will not be hard to imagine astronauts

the colonias. Also working with em is Dean Muirhead, eating fresh vegetables during a planetary mission, and in

Ph.D., a post-doctoral research as iate in The Department the future it will not be hard to imagine everyone in Texas

of Civil Engineering. He said ne role of engineers is having a fresh water supply because it will be a reality.

important to the success of the pject in South Texas. And it will be a reality because of Texas Tech researchers

Y "We are attempting to solve vey practical problems. As working side-by-side with NASA to answer challenging

environmental engineers we have a long history of treating scientific questions. +

*.6666 .. . - 6e
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BY ALEXIA GREEN RN, PH.D

The nursing profession has a long history of cyclic shortages,
which have been documented since World War II. The acute
shortage impacting the nation during the late 1990s and the
early 2000s is a direct result of the struggle to implement
managed care as a means of controlling the escalating cost of
health care. As we move further into the 21st century, the
profession faces another shortage, one that promises to be more
complex, long lasting, and will dwarf all shortages to date.

While the U.S. nursing population is aging and more nurses are
moving into primary care settings, a multitude of aging baby
boomers is resulting in an increasing demand for quality health
care. As a result, there is a need for more nurses, especially those
who deliver specialized care. Professional nursing is the largest
U.S. health care occupation and according to the Bureau of Labor
Statistics, employment opportunities for professional nurses will
grow more rapidly than all other U.S. occupations through 2008.
Planning for an adequate work force will be one of the most
critical challenges of the new century. A closer look at several
variables provides insight into the complexity of the shortage and
the need for an array of actions.

One factor in the aging of the nursing work force is that
younger birth cohorts, those born after 1955, are smaller in
population size as well as significantly less likely to choose
nursing as a career. According to the American Association of
Colleges of Nursing, national nursing school enrollments have
dropped by 20.9 percent over the past five years. One explanation
for this trend is that students have other options as many are
seeking opportunities in technology or management, leaving
traditional service-based jobs like teaching and nursing unfilled.

Texas is unique in that it has not seen the significant decline
in applicants as other states have. In fact, Texas schools of
nursing turned away 3,000 qualified applicants in 2000, primarily
related to a lack of funded faculty positions and a shortage
of faculty.

One of the most critical problems facing nursing and nursing
work force planning is the aging of nursing faculty. In 1999, the
median age of nursing faculty in Texas was 51, while only 7.3
percent of nursing faculty were younger than 40. Almost 57
percent of the Texas nurse faculty work force will retire in the
next 15 years. Both the aging of nursing faculty and overall flat
enrollment in doctoral programs that produce nurse educators has

impacted the capacity of nursing schools to educate sufficient
numbers of registered nurses to meet the future demand.

The nation, and Texas in particular, has a long history of
insufficient numbers of registered nurses to work in the long-
term care setting. According to a recent report by the Institute
of Medicine, a serious shortage exists in the long-term care work
force. The aging of the U.S. population and the projected growth
of the oldest age bracket (85 years and older) will have a major
effect on the demand for and supply of long-term care nursing
services. The Institute of Medicine further reports that the
population aged 85 years and older is the fastest growing group
among the elderly population (65 years and older). Most of the
increase in demand for long-term care services is expected to
occur when the baby boom generation enters the elderly ages.
The first of this generation will reach age 65 in 2011 and the last
will do so around 2030. Unfortunately, only 10 percent of the
nursing work force is younger than 30, while more than 60
percent of current nurses are older than 40 and will retire and
become elderly themselves over this same time frame.

The evolving nursing shortage has significant implications for
all of us-nurses, patients, health care providers, educators and
the public. The Texas Tech School of Nursing has put into place
several strategic initiatives to begin addressing this critical need.
The school is actively recruiting qualified faculty, while creating
innovative development activities for current faculty in an
attempt to expand the expertise in teaching and research related
to the aging. And the undergraduate and graduate curriculums
have been redesigned to address the needs of graduates in a
rapidly changing health care environment. The School of Nursing
is working with community leaders to identify specific strategies
to address the shortage in West Texas. Efforts are under way to
identify additional resources to increase student scholarships and
to support recruitment and retention of nursing faculty.

When it comes to recruiting and encouraging young people into
nursing as an attractive profession, support from policy makers,
the public and the health care community is critical. We need to
increase the number of faculty and students in nursing, but more
importantly, we need to prepare a nursing workforce with the
right educational mix to be prepared for a health care
environment that has grown increasingly complex.
ALEXIA GREEN, PH.D., IS DEAN OF THE TEXAS TECH SCHOOL OF NURSING AND PRESIDENT OF THE TEXAS NURSES ASSOCIATION.
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The Broadway Entrance to the Texas Tech University campus has been enhanced with new gate houses, built in the traditional Spanish Renaissance

architecture of the institution. The gate houses were a gift in honor of William Burton "Dub" Rushing and Mozelle E. Partain Rushing, given by Don

and Ted Rushing. They dedicated the gate houses to thier parents for their lifelong loyalty to Texas Tech.
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