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Microslides cannot
be scratched, so your
investment is good
for future classes

Microslide Lesson Sets
include eight related 35mm
images as photographed
through a microscope,
enclosed within a protective

VICROSLIDE VIEWER

Wl AND LESSON PLANS EEEEKX

Arrows and letters
on each image help
students locate
important features

Cat. No. Price
Microslide Viewer $19220 16.65
Cell Structure Set/10 $2450016 132.50
Plant Mitosis Set/10 $2450014 132.50
Harmful Bacteria Set/10 $245008 132.50
Meiosis Set/10 $2450050 132.50
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SCIENTIST IN THE SPOTLIGHT

By Terri Sota

Amy Laura is everywhere she wants to be — working at
the office, in the lab and within the community. As a
senior scientist at Thermo Fisher Scientific, Amy
manages a high content analysis team, which
provides software, hardware and cell biology
protocols to help drive the drug discovery
process. The team fields requests from
a variety of industry customers to design tests (assays)
that can identify site-specific cellular targets. Amy’s
group is also at the forefront of consumer safety,
helping manufacturers proactively detect toxins.

On any given day, Amy divides her time between
management responsibilities and scientific research.
Recently, her team released a series of tests that will
replace animal-based (in vivo) testing with cell-based {in vitro)
alternatives. Bioethics, efficiency and the cost of animal testing have
spurred the move to in vitro assays, which can effectively predict in
Vvivo responses.

One of these assays looks at endocrine active chemicals {EAC) that mimic

estrogen and androgen activity and can cause cancers and nervous, reproductive
and invasive disorders. EAC are found in fertilizers, pesticides and packaging
(including BPA in plastics), and can leach into water and food supplies. A goal of
this testing is to detect compounds with potential endocrine activity and assess
the magnitude and potency of the cellular response.

Another assay focuses on neuronal cell models, which can be used to evaluate
the neurotoxic potential of compounds. Developmental Neurotoxicity (DNT) is an

area of major concern due to the vulnerability of the central nervous system
and the backlog of chemicals that have yet to be screened. The assay
evaluates cellular changes that are tied to neurological disorders,
including Alzheimer’s.

The micronucleus assay is the latest achievement of the
high content team. An important component of genetic
toxicology screening and product safety programs, the
assay detects agents that modify the chromosomal

structure and form small nuclear fragments

during cell division. This assay, and those
mentioned previously, enable the testing of
multiple compounds with greater accuracy and speed.

Despite her scientific success, Amy wasn't born with a pipette

in her hand. Her interest in cellular biology was aroused after a
close friend and neighbor succumbed to breast cancer. Although
an undergraduate biology major, she wasn't career-committed until
a summer internship led to graduate work investigating treatments for
estrogen-dependent cell lines. Outside of the lab, Amy works with Thermo
Fisher's Community Action Council and actively promotes STEM education
throughout Pennsylvania.

¢ Inquire if any students know someone working as a scientist or in another STEM
field. Discuss the many career paths and industries in which STEM-enthusiasts thrive

¢ To what kind of testing do you think your food and water is submitted? What do
these tests identify?

FLIGHT TO EXCELLENCE

By Ashley Peterson

All hands on deck. Welcome
aboard Ambition, a landlocked,
simulated aircraft carrier that is
home to an educational adven-
ture camp at the National Flight
Academy (NFA), in Pensacola,
FL. The installation combines the
culture and thrill of aviation with
cutting-edge technology and a
challenging curriculum.

Located adjacent to the National Naval Aviation Museum, the National Flight
Academy is a 102,000 sq. ft., four-story structure designed for at-sea immersion.
The instructors dress in flight suits. The campers are assigned to squadrons and
given missions in briefing rooms. They sleep in berths and eat in a mess hall.
Crew members are alerted by bells and an intercom system. When planes “take
off, loud jet noises sound throughout the vessel, causing the rooms to vibrate.

A project over 20 years in the making, the National Flight Academy opened its
doors in May 2012 to high school students, with the hopes that the innovative
instruction can foster a passion for math and science and encourage more
students to pursue science and engineering degrees.

PREPARE FOR TAKEOFF ...

At the grand opening of the Academy, Captain Mark Kelly, who commanded
the final mission of the shuttle Endeavor, lamented that the United States today
produces three times as many lawyers as engineers. According to national
statistics, the Science, Technology, Engineering and Mathematics (STEM) skills of

American students are in decline. If this trend continues, the current generation
will lack the talent and skills necessary to lead in the technology-driven 21st
century world. Says Kelly: “When Neil (Armstrong) and Gene (Cernan) flew to
the moon in the 1960s and early 70s — by any metric of education, the United
States of America was number one on the list. And today that's not true anymore.
In some measures we're not even in the top ten”

Offering three- to seven-day camp programs for 7th thru12th graders, the National
Flight Academy hopes to inspire enrolled students to return to school seeking
more challenging STEM courses.The program curriculum features aerodynamics,
propulsion, navigation, aviation physiology and meteorology, with an emphasis
on core values, leadership development, teamwork, effective communication
and public speaking. The NFA also houses a high-tech broadcasting studio where
the curriculum taught to the on-campus student aviators can be shared via on-
demand webcasts with thousands of secondary classrooms across the country.

According to Ambition's commander and President of the National Flight
Academy, retired Vice Adm. Gerald L. Hoewing, “This is an opportunity to give
back in an area that is important. High-tech and engineering are what have made
this country different, and we need to regenerate that enthusiasm if we are going
to lead the world like we have done for so many years”

¢ What may explain why the STEM skills of American students have been falling
behind students in other industrialized countries?

¢ What skills and/or learning can a simulated flight mission provide that a book
or video cannot?
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JUST THE STICKY FACTS!

By Joe Giacobello

For all the time spent bubble-blowing with friends

or breath-freshening between brushings, did

you ever stop to think about that odd rubbery

substance you were enjoying? What, after
all, is it made of? Who invented it? And,

most importantly, will it hurt me if |
swallow it? Here are some gummy facts
that you can really chew on!

HOW IS GUM MADE?

Prior to World War Il, gum was made
of chicle mixed with sugar and other
flavorings. Chicle is a latex sap that comes
from the Mexican sapodilla tree. A natural
form of rubber, chicle does not dissolve
when chewed. Most modern chewing
gums are made with synthetic rubbers,
which cost less and are more readily
available.

WHO INVENTED IT?

The history of chewing gum goes back a
long way and traverses many cultures,
each with its own version of the chewy
treat. In 2007, an archaeology student
in Finland found a 5,000-year-old
piece of chewing gum made of birch

bark tar. The ancient Greeks chewed a sticky, stringy substance from the bark of
the mastic tree. The Mayans in Central America chewed chicle mixed with tar and
insect grease. And, the American Indians chewed a gummy substance produced
by spruce trees.

It is difficult to credit any one person with the invention of gum as we know it
today; many were involved in its development. John Curtis, in Maine, was the
first businessman to sell gum in 1848; AmosTaylor, in Ohio, was the first to patent
gum in 1869. In the late 1800s, Thomas Adams attempted to make toys, boots
and bike tires out of the chicle from sapodilla trees. His experiments were largely
failures, until he popped a piece of disposal-bound chicle into his mouth and
discovered that he liked the taste. Soon after, he opened the world's first chewing
gum factory and Adams’ New York Gum began selling for a penny a piece.

IS IT HARMFUL TO SWALLOW GUM?

Almost everyone has accidentally swallowed a piece of gum at some point, and
it can be a little bit scary. Folklore suggests that gum will sit in your stomach
for seven years before it can be digested (not true)! Although gum cannot be
digested, it will pass through the digestive system within about three days and
be excreted. Only the calories will accumulate.

A ROOM D ON

¢ Discuss reasons for bans on gum chewing (in school, theme parks)

¢ Discuss potential health risks to chewing gum on a regular basis. Can you think
of any possible advantages?

BIRDS OF A FEATHER

By Patricia Rogler

Most birds have very colorful feathers: the parrots” are bright
green, bluebirds’ are shiny blue, and goldfinches’
are a lovely yellow. So where do these colors
come from? Usually, they are a product of
pigmentation and structural design.

THREE TYPES OF
PIGMENTS

There are three different pigments
that affect the colors of feathers.
They are called melanins, carotenoids
and porphyrines. Melanins produce
a variety of colors, including black
and shades of reddish browns and
yellows, which are expressed based on
concentration and location (on the feather).
Melanins not only give feathers color, but
also strengthen the wings. Carotenoids are
found in plants, and birds that eat these plants can
have red, orange and yellow feathers. If the carotenoids
interact with the melanins already in the feathers, they can

produce shades of green. The third group of pigments, porphyrines,
produces colors such as pinks, browns, reds and greens.

STRUCTURAL COLORS

Some colors in birds’ feathers are due to the structure of the feather itself and the
way light bounces off of it. At different angles, the feathers appear to be different

colors. The hummingbird, for example, appears to have
iridescent feathers because the structure of its feathers
breaks up light into a range of colors that shimmer
and change. Sometimes the structural color
interacts with the pigments and creates
a different color of feather. Parrots, for
example, have a blue structural color
and a yellow pigment color, resulting
in green-colored feathers. Some
feather structures reflect light in the
ultraviolet range. Because many birds
can see a greater range of colors than
humans can, a bird's own feathers
may appear to be a different color to
species members than to humans.

With over 9,000 species of birds in the
world, there are almost as many varieties of
feather colors due to the various structures and
pigments and how they combine.

CLASSROOM DISCUSSION

¢ What color combinations can you create by mixing a structural color with a
pigment?

¢ Name your favorite bird and what different combination of pigment and/or
structure could create the color of its feathers

Fisher Science Education Headline Discoveries ~ Sep/Oct 2012; Issue 3
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GeoSafari® Talking
Planetary Mat

This talking mat
calculates kids’ weights
(up to 220 Ibs.) on all
eight planets and the
moon, and speaks more
than 40 fun, recorded
facts. Requires 3 AA
batteries (not included).
Ages 8+/Grades 3+

Far Out™ Solar System
Mapping Tool

This sun-shaped reel
houses 61 feet of tape with
planets marked according
to their relative proximity to
the sun. Students choose a
planet, find it on the tape,
and stand next to it,
creating a scale model of
the solar system.

Great whole class activity.
Ages 7+/Grades 2+

2
Description Cat. No.
GeoSafari® Talking Planetary Mat S04114 ~

Far Out!™ Solar System Mapping Tool | $04123 . Edlucatlonal

nsights®

Includes link to
downloadable posters

NATIONATLRUBLIC SEATING

-

For science labs, cafeterias, music rooms and testing areas

The Z-Stool provides a niche solution for lab

environments. It is both aesthetically
pleasing and quality constructed. Features
include a fan backrest, an
attractive 12-gauge chrome-
plated steel frame, rear
brace and an ergonomic
blow mold seat. Our glides
are permanently attached
with embedded
Thermoplastic
Polyurethane, and
provide quiet and
smooth gliding on all
floor types including
VCT tiles. Now MAS
certified!

K'NEX COMPUTER CONTROL"™
Bring STEM Concepts to life

right in your classroom -~
2 AN

= Students use logical and sequential thinking to program and control
fully functioning K'NEX models, both on-screen and on their desktop.

« Aligned to National Science, Technology, Engineering and Math standards.
« Set builds 5 K'NEX models; one model at a time. Grades 3+

« Includes K'NEX parts, Software (PC Compatible), Interface, inputs/outputs,
building instructions and Teacher’s Guide with Student Challenges.
« Concepts include: Engineering Design Process, Forces, Energy & Motion,
Mathematical Thinking and Invention and Innovation.

Description Cat. No. Price

¢ 20% brighter illumination

e Consumes up to
90% LESS energy

e Up to 100 times
longer bulb life

¢ Rugged, portable,
reliable and can be
used in the field

$90005C
S90005A

803.50
642.75

Available through Fisher Science Education
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HOPE AHEAD

Generating mini livers from lymph nodes
By Reema Deb

The human liver is prone to a number of diseases due to its strategic location and multifunctional
nature. Advanced liver disease is normally fatal without a transplant, but a recent breakthrough
may change this. Functional liver tissues can now be generated from lymph nodes, offering
new hope for future illness sufferers. The liver plays a vital role in detoxification, protein
synthesis and production of biochemicals for digestion. In people with cirrhosis and fibrosis,
the scar tissue forms a barricade against healthy cells and impedes normal liver function. The
only successful treatment for advanced forms of the disease is a liver transplant, but just six
livers are available for every 100 patients who need this life-saving operation.

A REMARKABLE ALTERNATIVE TO TRANSPLANT

Dr. Eric Lagasse, associate professor at the University of Pittsburgh, took liver cells from a
healthy mouse and injected them into kidneys, under the skin and into spleens of diseased
mice — without success. Next, he grew liver cells within mice bellies, and using fluorescent
markers, tracked the liver cells’ migration into the lymph nodes. Here, Lagasse observed
the growth of healthy liver cells; the nodes have the capacity to accommodate growth and
the nutrients and signaling agents necessary to nurture growth. When Lagasse attempted to
grow cells directly within the lymph nodes, he was able to produce 20 to 40 mini livers that
functioned in concert with the unhealthy liver.

A great deal more research is needed before

humans benefit from Lagasse's results, but the ASSROOM D ON
findings bring hope for new types of treatment. o What other organs are researchers at-
With the help of immunosuppressant drugs tempting to grow?

and pluripotent stem cells, livers grown inside * What hurdles might researchers face
and out of patients may be more readily when implanting liver cells in humans?

available for transplant.

Glassroom PGR Amplified!

The Edvotek® MegaCycler™ is a stand-alone classroom PCR machine that is easy
to use! It features a 0.2mL tube block for up to 49 student samples, and comes
pre-programmed with all Edvotek PCR protocols. These programs may be modified
or deleted, and extra memory slots allow for add-ons. The vivid seven-line LCD
displays all program parameters on a single screen. And, a heated oil-free lid
makes operation a snap.

EDVOTEK.

Proudly made in the USA and backed by a two-year warranty.

Description Cat. No. Price

MegaCycler 505665 2,959.00
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MY, OH MY, OH MIGRAINE!

By Merry Morris

There are few things more distressing to a migraine headache sufferer than the
sneaking feeling that the pain is on its way. Sometimes a migraine announces
itself with nausea, other times with vomiting, fatigue/yawning, mood changes
or sensitivity to light, motion or sound. These symptoms are not unique to
migraines, but there is one classic phenomenon: auras.

LIGHT SHOWS YOU DON’T WANT TO ATTEND

Auras can appear as flashing lights, bright squiggly lines, blind spots
in your visual field or even hallucinations. Regardless of how a
migraine begins, the results can be debilitating. With symptoms
so severe — throbbing pain (usually localized on one side of the
head), more nausea, vomiting and light sensitivity — sufferers
seek refuge in darkness, silence and absolute stillness.

AND THE LUCKY WINNERS ARE ...

Aging — somewhere around 50 or 60 — is associated with
fewer migraines, but youth is not spared. In children, boys are
more affected than girls; in adulthood, women suffer migraines
in much greater numbers — roughly three times that of men.
Estimates suggest that 1 in 6 women experience migraines; on the
whole, more than 36 million Americans suffer from migraines.

The cause of migraines is not clear. For years it was believed that the brain
chemicals serotonin and dopamine provoke a flood of immune response cells to
the brain, causing the brain's blood vessels to open wide and constrict, resulting
in the pounding headache. More recently, some doctors believe that genes
contribute by affecting certain brain cells. The observation that migraines run in
families supports this belief.

BECOMING A HEADACHE DETECTIVE

There is no cure for migraines. Treatment ranges from simple measures like
retreating to a dark, quiet room with a cold compress to over-the-counter pain
relievers (acetaminophen) and non-steroidal anti-inflammatories (ibuprofen).
Stronger prescription pain medications, drugs that affect blood vessels, beta-
blockers, antidepressants or anticonvulsants may be needed.

More invasive measures like neurostimulation — delivery oftiny pulses

of energy to the thalamus — and deep-brain stimulation may be

called for in especially tough cases. Why these measures work

is unclear, but any effective and safe treatment will be greeted
with excitement and, for sufferers, relief.

Migraines are triggered by a variety of things — including
foods, stress, anxiety, depression, hunger, menstruation,
flickering or fluorescent lights and visual patterns. Avoiding
these triggers can avert the kick-off of a headache. Keeping
a daily diary of possible triggers and matching them to
headaches when they occur, is one important way you can fight
back. The detective work is not easy, but the results are apt to be
greater than the effort.

CLASSROOM DISCUSSION

¢ If you were a researcher seeking a new treatment for migraines, how would you
approach your search?

¢ Try keeping a diary for a few days, recording those factors that might cause a
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Have your students put their hands on, and -
manipulate, the building blocks of life! Connect
how DNA, molecules, and amino acids are
related using our fullrange of models.

DNA Double Helix Model
51790612 293.85

Seven Model Amino Acid Set

568293 104.95 4
\ Inorganic/Organic Molecular Model Set \“
S07017 39.00 i

For more information and to order — visit fisheredu.com!

migraine
@A

.

'\.——

g s’

¢t
e

|

7

4

e

/

www.fisheredu.com  Tel. 1-800-955-1177  Fax. 1-800-955-0740 7



IONIC STRENGTH

By Terri Sota

Calcium has made a name as a builder of strong bones and teeth, but is deserving
of credit for so many supporting roles. Not only does calcium facilitate nerve
transmission and regulate blood pH, itis also at the heart of muscle function. Stored
in the muscle cells in minute quantities (99 percent stored in bone and teeth),
calcium enables the chemical reactions that create force and enact movement.

Muscle fibers contain many filament-filled myofibrils (cylinders of proteins).
These filaments do the “heavy lifting” of motion and are of two types: thick
strands made of myosin (protein) and thin filaments made of actin (also a
protein). Two other proteins - tropomyosin and tropomin - are the molecular
switches that enable the thin filaments to slide along the thick ones, causing
muscle tension and contractions.

Voluntary muscle contraction is controlled by the central nervous system. When
stimulated, the brain sends an electrical signal (action potential) that prompts the
release of a neurotransmitter (chemical message), which crosses the gap (synapse)
between nerve and muscle cell. This message initiates another action potential,
which enters the muscle cell and opens the gates of the sarcoplasmic reticulum,
the membranous organelle responsible for storing and pumping calcium ions.
Once released, the ions flow into the cytoplasm and bind to troponin-tropomysin
molecules located within the thin filaments. This action displaces tropomyosin
and exposes actin-myson binding sites where thick filaments can grab onto the
thin, pulling them forward in a sliding motion. As a result, contractions occur
simultaneously down the length of the myofibril, and the muscle moves as the
brain intended. Once the action K(fntial has passed, the calcium gates close and
calcium pumps on the reticulum remove calcium from the cytoplasm.

Calcium is not produced by the body and must be obtained from foods or
supplements. Dairy products contain the highest concentration per serving of
absorbable calcium, but there are plenty of other sources available if milk, cheese
and yogurt are scarce or contraindicated. The recommended requirement varies
with age. Children between the ages of four and eight need 1,000mg; those
between nine and 18 require 1,300mg. According to the Institute of Medicine,
most people in the U.S. get enough calcium with the exception of teenage girls.
Bone loss occurs at an accelerated rate for women mid-life, and without adequate
bone mass built in their youth, older women are at greater risk for osteoporosis.

CLASSROOM DISCUSSION

¢ Ask students to keep a food diary for a week; compute their average daily calcium intake

¢ Have students plan real-world menus, which would ensure proper calcium consumption

PYREX® VIST,

The Corning Family of Brands

— The Quality You Want
and the Value You Deserve

Corning’s PYREX VISTA line of glassware features products for liquid handling,
volumetric ware, Petri dishes and other quality glass items you have come to
expect from PYREX.

PYREX VISTA product families include:

e Beakers e \olumetric flasks
e Erlenmeyer flasks e Petri dishes

e Graduated cylinders e Pipets

e Filtering flasks e Tubes

For more information, please visit the Fisher Science Education
website at www.fisheredu.com.

CORNING cCostaf. cellgro®

PYREX"

AAXYG=N.

GOSSELIN"

8 Fisher Science Education Headline Discoveries ~ Sep/Oct 2012; Issue 3



2 Al TAY'

Crafted for your worlo.

\LTAY SCIENTIFIC MODELS

* ANATOMICALLY CORRECT - DURABLE - USER-FRIENDLY

Muscular Figure, 30 Part Model
Veins of the Head

Sexless Torso, 18 Parts

Flexible Spinal Column with Color-Coded Regions 596216 111.00

L Description | CatNo.| Price

$96329  1,370.00
596214 7085

599149 452.00

INVASION OF THE SUPERWEEDS

By Samba Lampich

On 12 million U.S. acres, farmers are battling the rise
of superweeds — mutant crop destroyers that are a
real threat to agriculture. These weeds have developed
a resistance to the most commonly used herbicides.
Superweeds reduce crop quantity by competing for
moisture, light and nutrients; they also harbor insects
and diseases that destroy crops.

About 15 percent of U.S. corn, soybean and cotton
crops are now infested with superweeds. They are more
likely to grow near or with genetically engineered (GE)
crops that were created (ironically) to withstand large
applications of herbicides and pesticides. GE crops
were first planted in the 1970s and grew in popularity
due to their ability to increase crop yields and reduce
farming costs (fewer herbicides required). Today, they
account for an average of 90 percent of the superweed-
plagued crops in the United States.

Over the years, these weeds mutated and became
herbicide-resistant, passing the mutation from
generation to generation. In a retrospectively ill-
conceived response, farmers began using more and
multiple herbicides to save their crops, which only
fueled the growth of superweeds. The weeds spread
from farm to farm by air or water, and/or were carried by
insects and animals; soon superweeds were cropping
up across the country. Today, there are at least 20 weed
species in the U.S. that no longer respond to herbicides.

The rise and rapid spread of superweeds has triggered
discussions about the use of GE crops, herbicide
alternatives and unconventional weed-control practices.
Some companies are working on engineering new GE
crop varieties with stacked herbicide resistance traits
that can tolerate multiple herbicides. There is concern
that these new crops will only create more herbicide-
resistant weeds — super superweeds. Other scientists
and farming reformers want farmers to practice
preventive strategies that rely less on chemicals
and more on traditional farming techniques. These
include crop rotation using certified seeds, cutting and
destroying crops infested by weeds, and maintaining a
clean farm to prevent weed seeds from spreading. The
discussions have also focused on how and where food
is grown, the use of chemicals and their impact on the
environment, and the prevention of a new ecological
problem — insects resistant to pesticides or superbugs.

CLASSROOM DISCUSSION

* How do pesticides and herbicides help/hurt?

¢ What are some advantages and disadvantages of
genetically engineered (GE) foods?
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Innovating Science

by Aldon Corporation

“cutting-edge science for the classroom”

' Description

Fluorescent Slime Using Polyvinyl Alcohol | S06820

18.95

smarter spectroscopy.

real learning.

Dedicated chemistry teachers know one way to engage
and energize students is to offer hands-on access to
high-quality instrumentation like the Thermo Scientific
SPECTRONIC 200 Visible Spectrophotometer. ‘It
used to be a drill session, now you see the excitement
as students grasp concepts with practical applications,”
says Sally Mitchell, ACS 2009 Chemistry Teacher of the
Year. Thermo Scientific instruments set the benchmark
for high performance, affordability and ease-of-use.

That's smarter spectroscopy for real leaming.

Thermo

SCIENTIFIC

10
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THE CHANGE IN MSDS

By Brianne McCurley

Material ~ Safety
Data Sheets
(MSDS), a popu-
lar tool used in
the classroom by
science teachers
to identify the
risk of hazard-
ous chemicals in
lab experiments,
will be changing
later this year to
address  poten-
tial hazards of inconsistent information. MSDS are defined by the Occupational
Safety and Health Administration (OSHA) as safety documents that contain data
about the physical properties of a particular hazardous substance. They are de-
signed to present consistent information to the end user. MSDS are required
to be written for a variety of materials including chemicals, compressed gases,
flammable and combustible liquids, oxidizing materials, poisonous or infectious
material, corrosive material and dangerously reactive materials. Currently, the
wording in an MSDS can vary depending on the manufacturer and who authored
it. This issue not only affects science teachers in the United States, but end users
throughout the world.

OSHA hopes to address potential hazards of inconsistent MSDS with a rule
change to the Hazard Communication Standard (HCS). The HCS is a national
standard that addresses chemical management and employee safety. The revised
HCS will adopt the Global Harmonized System for the Classification and Labeling
of Chemicals created by the United Nations to provide a global standard for safety

hazards. This new rule will replace MSDS with Safety Data Sheets (SDS) and
standardize hazard classification, labels and information and training throughout
the United States, European Union and Asia Pacific.

The 16-section format established by the American National Standards Institute
(ANSI) standards for preparation of SDS allows the end user to better understand
and locate important safety and health information.The 16 sections are as follows:

. Identification 9. Physical and chemical properties

2. Hazard(s) identification 10. Stability and reactivity

3. Composition/information on 11. Toxicological information
ingredients 12. Ecological information

4. Firstaid measures 13. Disposal considerations

5. Firefighting measures 14. Transport information

6. Accidental release measures 15. Regulatory information

7. Handling and storage 16. Other information

8. Exposure controls/personal
protection

The new regulations will force companies to author new SDS, create new safety
labels and update entire MSDS libraries, but will help science teachers become
more conscious and educated on the dangers and risks of hazardous chemicals
in the laboratory.

ASSROOM D ON

e Why is it important to have consistent and standard Safety Data Sheets throughout
the world?

¢ What type of companies would benefit from SDS?

AT THE END OF THE RAINBOW

By Terri Sota

If you are searching for gold, you'll find it in some expected and not-so-expected
places. In the Periodic Table, it is sandwiched between platinum and mercury,
vertically linked with Group 11 members copper, silver and roentgenium. As one
of 38 transition metals, gold has valence electrons - negatively charged particles
that enable compound formation - housed in multiple energy shells. Elementally
speaking, gold runs rings around its neighbors.
Unlike prone-to-tarnish silver and copper, gold ¢
is notoriously non-reactive, yet is easily
manipulated. It also conducts electricity,
can be fashioned into wire, and melted,
cast and alloyed (mixed) with other
metals. It also may be pounded into
thin sheets; a single gram of
gold can be beaten into a
wafer one meter square.

Throughout history, across
many divergent cultures and
civilizations, gold has reigned
as a symbol of power, beauty and success. In scarce supply and both durable
and portable, gold has been used as a medium for commerce for more than 6,000
years. In the United States, from 1900 to 1933, domestic currency was backed by
a legislated “gold standard.” Every deposit, dollar or bond was literally worth
its weight in gold; upon request, owners could convert their paper wealth into a
fixed-price equivalent of cold hard gold.

While fancied for its luster, gold’s conductive properties are especially appealing
to electronics manufacturers. It is ideal for use in low-voltage devices because
it efficiently carries tiny currents without corruptive corrosion. It is used in

connectors, switches, relays and soldered joints that comprise cellphones, global
positioning systems, calculators and televisions. In computers, gold facilitates
the flow of digital information; connectors used to mount chips and to attach
cables all contain gold.

As prices fluctuate, so goes the demand for
* gold in dentistry. lts hypoallergenic inertness
and malleability make it the
: perfect metal for the mouth. In
e 15‘ medicine, radioactive isotopes
Ay of gold are used as a radiation
R " source for treatment of cancers.
Gold is also used for diagnostic
; testing (as a beta emitter) and
in the manufacture of some surgical
instruments.

Gold is found deep within the earth and miles
above the planet. NASA uses gold in hundreds of different
ways on each and every spacecraft it launches. Gold-coated polyester film, used
to cover exterior surfaces, reflects infrared radiation and protects against heat
absorption. The multi-faceted metal also serves as a lubricant, enabling the
sliding of moving parts.

ASSROOM D ON

o Where else is gold found (seawater, human body)?

* What happens to the gold supply when cellphones and other utilities are upgraded
(and not recycled)?
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Hands-on means
better educational
outcomes, it’s just

that simple.

Studies show that children learn better
when they actively participate in a
hands-on activity.

That’s why LAB-AIDS® kits and modules

enhance classroom participation and
knowledge retention.

LaB-aiDS

Et/mémﬂzgswma

KIMAX® LAB BEAKER STARTER SETS
Meet Your Classroom Needs with KIMAX Beaker Starter Packs

Start your students off on the road to success with KIMAX Lab
Starter Packs. KIMAX starter packs are designed to meet the
needs of your school lab, where money and space are often
limited and durability is essential. KIMAX beakers provide
strength and durability from top to bottom, and starter packs
contain a variety of sizes (no need to order individual case
quantities). Standard beaker packs consist of an assortment of
popular sizes (one of each: 50, 100, 250, 600 and 1000mL). New
heavy-duty beaker packs include one of each: 250, 400, 600 and
1000mL beakers.

Description Cat. No. Price
Beaker Starter Pack $30731 32.80
NEW Heavy-Duty Starter Pack S30731A 50.00

e KIMBI‘%HASE

A CHRONOLOGY OF CHEMISTRY

By Naga Nandini

Once upon a time, humans respired without knowledge of oxygen and the chemical properties of gases, benzene defied molecular description and broken bones
healed without the mending benefits of x-ray technology. While most of the well-known breakthroughs in chemistry resulted from years of hard work, many were
happy, observational accidents. Here are some of the notable discoveries made in recent centuries and the scientists who made them.

MAJOR MILESTONES

1864: Julius Meyer, a German chemist and competitor of Dmitri
Mendeleev, prepared a table of 28 elements grouped into six
families, using atomic weight and valence for classification
purposes. Meyer understood that an atom’s affinity for bond
forming could be used to classify and predict the behavior of
elements yet-to-be discovered.

1898: Isolation of polonium and radium. Marie and Pierre
Curie discovered these highly reactive substances derived
from uranium ore. They shared the Nobel Prize in Physics with
Henri Becquerel for their joint discovery of the radioactivity.

1913: Introduction of the Bohr model of the hydrogen
atom. The Danish physicist, Niels Bohr, demonstrated that
electrons travel around a positively charged nucleus in
circular orbits, with electrostatic forces causing attraction.

1932: Discovery of the neutron. James Chadwick identified
this uncharged particle in isotopes, which accounts for why
atoms with the same atomic number can vary greatly in mass.

1938: Nuclear fission achieved. The process of fission in uranium
and thorium was discovered by Otto Hahn, the Father of Nuclear
Chemistry. Hahn and his associates worked on uranium fission
reactions and listed about 25 elements with 100 isotopes. He was
awarded the Nobel Prize for his outstanding work in fission of
heavy atomic nuclei. :

1953: Double helix structure proposed. James Watson and
Francis Crick discovered the ladderlike structure of DNA and
proffered a new understanding of heredity using some data
gathered by Rosalind Franklin. They shared the Nobel Prize in
Medicine with Maurice Wilkins in 1962 for this great leap forward.

In the past century, the very existence of the atom was questioned. Today, it is
possible to maneuver atoms using a scanning, tunneling microscope. Chemistry
has come a long way in a relatively short period of time; it plays a prominent role
today in genetics, biotechnology and nanotechnology.

CLASSROOM DISCUSSION

* What are some other fields that chemistry plays an important role in today?

¢ What are the most important discoveries and breakthroughs in chemistry in the past
two decades?
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By Terri Sota

Preparations are under way for National Chemistry Week's (NCW)

silver jubilee. This year, big celebrations around the nation will be

held in oh-so-small ways. Nanotechnology: The Smallest BIG Idea
in Science is the overarching theme for the many community-
based events occurring October 21-27, 2012.

Sponsored by the American Chemical Society (ACS), National
Chemistry Week relies on 187 regional coordinators to plan local
activities. These volunteers are free to incorporate the year's theme
in a variety of ways. Lectures, chemistry demonstrations and
activity stations are some of the all-admission goings-on each
year. Held mainly at malls, community parks and libraries,

the events are also staged at several city science centers.
Coordinators secure the venue, manage budgets and

scale, package giveaways and amass additional
volunteers. Offers ACS Communities Activities chair

Lynn Hogue, “We also get to share our love for

science.”

Alvin C. Collins Ill, Ph.D., is the liaison between ACS and
the regional coordinators. The annual event is an opportunity to
“put a human face on chemistry and present it in a non-intimidating

way,” says Collins. The brainchild of former ACS president Dr.
George C. Pimentel, NCW promotes awareness of chemistry in
everyday life; this year, bicycle frames and sunscreen will serve
as two of the illustrative examples.

A key component of all the fun is the ACS-produced
Celebrating Chemistry publication. Written by “theme
team” members, the booklet is distributed at events

BIG WEEK FOR SMALL THINGS

(and may be ordered/downloaded online beginning in August) and
contains articles, interviews and at-home experiments targeting
both English- and Spanish-speaking fourth, fifth and sixth graders
(much of the material can be adapted for an older student audience
and for classrooms). This fall, the illustrated pages will convey the
contributions of nanoscience to energy, materials, health and the
environment. Chemistry enthusiasts can find articles defining
nanoscience and a behind-the-scenes look at sunscreen and spf,
buckyballs, graphene (pencil lead) and hydrogels. The content is
easily accessible for both parents and students; high-level concepts
are distilled down for the enjoyment of all. In addition to the
publication's do-it-yourself investigations, the NCW website lists
more than a hundred classroom experiments, as well as suggestions
for theme-based outreach activities (for coordinators).

ACS is the world’s largest scientific organization and it sponsors a
second annually occurring event — Chemists Celebrate Earth Day.
To find a coordinator in your area and learn how your class can
participate in the lllustrated Poem Contest (K-12) and attend local
festivities, please visit: www.acs.org/ncw.

A ROYOM DD (N

¢ |dentify real-world examples of chemical principles in action

e Participate! Download Celebrating Chemistry, have students compose
poems and/or attend a nearby event

a Feather,
Strong as a

Scienceware®
No-Wire™ Test Tube Racks

e Autoclavable polypropylene; sink in water baths
e All racks have a 10 x 4 x 2'2" footprint for stackable storage
¢ Numbered and lettered indexing for easy tube identification

Description Cat. No. Price
13mm tubes, 90 places, Blue $47862 22.35
13mm tubes, 90 places, White $47863 22.35
16mm tubes, 60 places, Blue $47864 22.35
16mm tubes, 60 places, White $47865 22.35
20mm tubes, 40 places, Blue $47860 22.35
20mm tubes, 40 places, White $47861 22.35

(F) Fisher science Education

Bel-[A

Try this teacher’s
IIPETII

MiniFIX®

Micropi”pets" from Dynalon Labware

Try the MiniFIX where speed and precision are required
in routine Biology and Chemistry applications. These
fixed volume micropipets are:

g

* Autoclavable Polypropylene

* Blister packed, calibrated and performance certified
* Volume and color coded for easy identification

* Repeatable up to 5000 pipetings

* Usable with all common tips

Cat. No. Volume Accuracy% C\V.% Price
595712 5uL +1.5 +1.0 23.95
595713 10 +1.0 +1.0 23.95
595714 20 +0.5 +0.5 23.95
$95715 25 +0.5 +0.5 23.95
595716 50 +0.4 +0.3 23.95
595717 100 +0.3 0.3 23.95
595718 200 +0.3 +0.2 23.95
595719 250 +0.3 +0.2 23,95
595720 500 +0.3 +0.2 23.95
595721 1000 +0.3 +0.2 23.95

Available from Fisher Science Education at a very economical cost

www.fisheredu.com  Tel. 1-800-955-1177  Fax. 1-800-955-0740 13



OHAUS Virtual Lab

Interactive Software Packages

V=4

STEM Focused Skill Building

with emphasis on Measurement and Analysis

Virtual lab packages combine selected OHAUS balances with interactive

. : OHAUS Triple Beam
educational software designed to address the core aspects of STEM Balance Virtual Labs

while still meeting the needs of your everyday science curriculum.
v’ Measurement and analysis
v’ Use of computers and software
v Established design principles
v Experimentation and problem solving

Visit www.fisheredu.com for more information and a complete listing

of available packages or contact your local Fisher Science Education Sales QUALS Harvard honlor™

Representative for a free demo CD. ‘ @i
Ohaus Scout’ Pro o "

Balance Virtual Labs

eeeeeeeeeee

1-800-955-1177
Ingeniously Practical www.fisheredu.com/Ohaus
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S.T.E.M.

Smart Teachers Expect More
... and they 3et_it with Swift!

Discover how the M3-F may be
used in your STEM classroom!
Revolutionary technology allows you to

compare images in both micro and macro
environments,

Powerful optical system allows images to
be seen either 100% from the left micro-
scope, 100% from the right, side-by-side or
overlapping. The dedicated macro lens,
with a large working distance, allows you fo
view larger, more bulky items.

Description Cat. No. Price
Swift M3-F Forensic S01897 | 1,850.00
Comparison Microscope

How will you use the M3-F in your STEM classroom?’

*“There are many other ways to apply uses of the Swift M3-F into your curriculum

Math:

« Have you discovered
that you can compare
specimens and use in math
calculations? For example,
compare glass fragments™ and
determine cosine and sine.

» Time Lapse Study
+ Sequencing

Technology:

With the optional C-mount
adapter, any C-mount ready
imaging device can be
attached allowing for image
capture which can be used for
further data manipulation,
assessment and
evaluation.

Engineering:

* Quality control

Science:

« Dental Studies: Pre and
post treatment results

» Cell Biology and
structure comparisons

» Data Collection

« Examination of
components for consistency

= Check for corrosion,
damage, erosion

MICROSCOPES = DIGITAL IMAGI'NG PRODUCTS
EXCEPTIONAL OPTICS  DURABLE CONSTRUCTION  INNOVATIVE DESIGNS

**Remember to practice proper safety fechnigues!
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PHYSICS OF SPORTS

By Brianne McCurley

Watching a baseball soar over the Green Monster at
Fenway Park, seeing a tennis ball hit at more than 100
miles per hour at Wimbledon, witnessing Tiger Woods
drive a golf ball onto the green in Amen Corner or Ben
Roethlisberger throwing a 40-yard touchdown pass
are commonly observed sports performances in which
physics play a key role.

Magnus (effect) force is a reaction that the Encyclopedia
Britannica defines as “the generation of a sidewise force
on a spinning cylindrical or spherical solid immersed in a
fluid (liquid or gas) when there is relative motion between
the spinning body and fluid.” The Magnus force reaction
occurs in many sports with the curve of a baseball, soccer
ball, golf ball and tennis ball.

The force and torque exerted on the handle of a baseball
bat, as well as the spot where the ball meets the bat, all
determine how far and where a baseball will travel. To hit

Golf balls are dimpled to increase the Magnus effect. As
a golf club comes in contact with a ball, the presence of
the Magnus force reaction occurs because the ball has
backspin. That same Magnus effect can cause a ball to
hook or slice if it has sideways spin.

The windup, the toss and the strike of a tennis ball are all
steps in completing a serve. Physics is a factor in each of
the steps. As a player tosses the ball up, he or she presses
their feet against the court, using ground reaction forces
to create elastic potential energy. The rotations of their
legs, hips, trunk and shoulders produce the maximum
angular motion in order to hit the ball at exactly the right
time with the right amount of force. In biomechanics, this
is known as “the kinetic chain principle”

Next time you are watching a sporting event or casually
playing a game on your own, think about the physics
involved each time you touch the ball.

a baseball the maximum possible distance, the trajectory
off the bat should have a 35-degree angle. A batter exerts between 6,000 to 8,000
pounds of force on the ball. This force is required to change a 5 1/8 ounce ball
from a speed of 90 mph to a speed of 110 mph.This distorts the baseball to half of

its original diameter and the bat is compressed one fifth of its size. _
CLASSROOM DISCUSSION

When a soccer ball travels through the air, wind flow, air speed and pressure can
all affect its trajectory. As a player’s leg comes in contact with the ball, the drag
and force strongly influences its trajectory. A Magnus force reaction occurs when
a player strikes the ball, attempting to induce a shot that bends.

o Qther than in sports, where does physics play an important role in everyday life?

e Corking a baseball bat is illegal. Why would a cork-lined bat give a batter an
advantage?

2 ATAY We know, we're teachers, too.

Crafted for your worlo.

Innovative physics kits that are student friendly, yet allow for in-depth
exploration of mechanics, optics, thermodynamics

and more — all at prices that seem to defy reason.

In other words, crafted just for you.

| Description | Cat.No. | _Price |

General Chemistry Set 505628 600.00
Mechanic System 1 599134 | 49200 A Jarge selection of products to meet educational needs
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NMAN'S DEEPEST DIVE

By Gwen Myslinski

On March 26, 2012, James
Cameron — vyes, the Academy
award-winning director of Titanic
and The Abyss — reached new
depths. He took a solo journey in
his underwater vessel Deepsea Challenger to the ocean’s deepest known depth.
Voyaging to the “Challenger Deep” area, nearly seven miles (36,070 feet) down
in the MarianaTrench (near Guam), has been compared to landings on the moon.

CAMERON’S PRECURSOR

This deepest sea dive was accomplished once before on January 23, 1960, by the
U.S. Navy with a vessel called The Trieste. Manned by Jacquard Piccard, the son
of the vessel's designer, Italian Auguste Piccard, and U.S. Navy Lieutenant Don
Walsh, the two-man vessel reached the ocean floor in four hours and 48 minutes.
Then, after only 20 minutes on the ocean floor, it began its ascent. A long three
hours and 17 minutes later, the vessel emerged and the pilots saw the light of
day. After this arduous trip, the men had only their verbal account and mental
images to share with the waiting world.

DIFFERENCES

The two missions were completed more than 50 years apart, and in the interim,
technologies evolved that aided Cameron in his dive. The Deepsea Challenger
was built much lighter by using a special foam that gave it protection and
buoyancy beneath the surface. It was also designed to reach the ocean floor
much faster, investigate a lot longer (six hours or more), and then ascend to the
surface in a third of the time that it took the first craft. Additionally, The Deepsea
Challenger is able to take the photos and 3-D images and collect the samples that
TheTrieste could not.

TRIESTE: 1960 DEEPSEA CHALLENGER: 2012

Weight 150 tons 11.8 tons
Number of pilots Two One

Descent 4 hr,, 48 min. 2 hr.

Ascent 3hr. Thr.

Number of cameras Unable to take photos 8 HD cameras
Time on ocean floor 20 min. 6 hr.

CLASSROOM DISCUSSION

outer Plexiglas window. If the crack had reached to the inside, what would have

happened to the pilots and why?

e How long do you think the planning for a dive like this takes? What kind of
planning is involved (including building the vessel)?

Quality Equipment
for your Labs...

Experience the difference!

EHT Power Supply - 596533 II Waler Turbine Model - 505837

T

‘.:u‘ gy
L

Magnetic Needle Inclination
596536

, " Metalware Set
EISCO Science Equipment, a trusted name worldwide,

502631
is now available through Fisher Science Education.

Ouroffering includes : .
e  Physics Apparatus & Demonstration Equipment E ' S c D
e  Chemistry Models & Labware

®  Biological Models & Apparatus “Trusted Worldwide”

Economical Stainless Steel Weights 3 TROEMNER

R m'%lm S B o) o™

Stainless Steel Weights are economical. Weights are adjusted to tolerances specified
by ANSI/ASTM Class 7. Each set comes complete with a plastic storage container,

+ Weights 1g and above are cylindrical in shape for easy gripping and are perfectly
flat on fop to stack easily on center.

« Weight sets are supplied in rugged, plastic cases with a locking latch and a
compartment for each weight in the case.

Description Cat. No. Price

Individual Weights

2000g S63470A 99.00
| 1000g S40270A ' 54.85
| 500g j S40269A : 32.00
| 200g S40268A . 20.00

100g ' S01372 14.00
| 50g ' S40266A ' 12.10
| 20g ' S01374 ' 11.00
[10g ' S01371 ' 11.00
[5g ' S01375 ' 11.00
[2g ' S01373 ' 11.00
[1g j 01370 j 11.00

Weight Sets

1000g - 1g S40215A 117.00
| 500g - 1g ' S40214A ' 80.00
| 100g - 10mg [ S40208A f 65.00

50g - 10mg S40393A _ 62.00
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COSMIC COLLISIONS

By Robert Marshall
(&

@ CENTER Today, astronomers believe that as many as 100

billion other galaxies may be sharing the cosmos.

Classified by shape, most of these cosmic islands are either spiral or elliptical,
but star-gazing scientists have discovered galaxies that don’t quite fit these
molds. Common to the “irregular” category are galaxies which interact with
other galaxies. These gravitational interactions are often referred to as mergers
and their existence invites the question: Is the Milky Way collision-prone?

CARNEGIE It has been almost 100 years since Edwin Hubble
SCIENCE measured the universe beyond the Milky Way.

If the answer is yes, could a collision happen in our lifetime? What would happen
to our sun? To Earth? To evaluate the probability, look no further than the most
distant object the human eye can detect — to the Andromeda Galaxy (M31),
located more than 2.5 million light-years away. It appears as a small fuzzy patch
in the sky but there is nothing miniature about Andromeda. Similar to the shape
(spiral), size and mass of the Milky Way, M31 is home to a trillion other suns.
Astronomers have known for decades that our galactic neighbor is on the move
and closing in fast — at approximately 250,000 miles per hour.

Andromeda’s blueshift — a decrease in electromagnetic wavelength caused by
the motion of a light-emitting source (star) as it moves closer to the observer — is
by no means breaking news. However, data recently collected from the Hubble
Space Telescope predicts a merger with certainty, in an estimated four billion
years. Our sun will still be shining. Whether humans still inhabit the planet
is unknown, but Earth will most likely survive the impact. Galaxies, although
single units of stars gravitationally tied together, are mostly gigantic voids. One
can think of a galaxy-on-galaxy collision as similar to the pouring of one glass
of water into another. The end result is a larger pool of water, or in the case of a
collision: stars.

A glimpse into the future. This image depicts the before, during and after of the
impending cosmic collision; notice how all the orbits are altered.

A ROYOM D (N

¢ Look ata number of photographs of different galaxies. How would you classify them?
Now look up “Hubble’sTuning Fork” and evaluate how your results differ. Why?

¢ Where in the sky is Andromeda located? Is it more visible at a particular time of year?

USING GRAVEL TO TEACH GEOLOGY

By Brianne McCurley

A hands-on subject, geology can take students
out of the classroom to nearby locations, to
learn what rocks are all about. Taking field
trips to places such as rock quarries, geology
or mineral museums, and sand and gravel
operations is a great teaching tool and has
been shown to enhance students’ problem-
solving and critical-thinking skills. Studying
gravel is not hugely popular, but using local
gravel samples to teach geology can be a cost-
effective and easily accessible resource for
science classrooms. Local gravel samples can
be gathered from parking lots, streams or along
highway shoulders.

SAMPLE GRAVEL ACTIVITIES:

¢ Investigate samples and analyze similarities and differences (hardness, color,
streak, luster and specific gravity); have students consider where they have
encountered these gravels and describe potential uses

¢ Sort and classify; discuss weathering, erosion and transportation

e Compare chemical composition of gravels and discussion of rock cycle,
including the processes by which rocks change from one type into another over
time

e Search for fossils addressing geologic time, paleoecology, climate change and
extinction of organisms

¢ |nvestigate its effectiveness as a filtering device

Gravel is defined by geologists as an
accumulation of unconsolidated rock pieces with
diameters ranging from 2 to 256 millimeters.
Gravel investigations in the classroom can
also guide discussions toward climate change,
evolution and geologic time, as well as to uses in
construction, erosion control and manufacture.
Previous research shows that studying rocks
and fossils aid in student comprehension of the
biological and geological “big picture”

Rocks, minerals, models and study kits can be
purchased from Fisher Science Education at
www.fishersci.com.

DID YOU KNOW?
e All rocks are made of two or more minerals, but minerals aren’t made of rocks
 Gravel occurs naturally as a weathering product at Earth’s surface

e Pumice is the only rock that floats

¢ There are four agents of erosion — gravity, wind, glaciers and water.
Discuss each agent's effect on rocks

o What are the three types of rocks? Where does gravel get classified?
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Smart
Storage

ODCRAFTS

DIVERSIFIED)

Al units are constructed of solid oak and oak veneered plywood with earth friendly

chemical-resistant UV finish.

= Mobile Micro-Charge Station: Features locking doors (both front and back), that can hold 15 microscopes.
The LED meter indicates the charge level, as the microscopes charge. The unit utilizes just one electrical
conngction from the cabinet's side, has a mobile capacity of 500 Ibs., and the top is 1-1/4" plastic laminate.

* Rock/Paper Storage Cabinet: Features seven large drawers with a weight limit of 100 bs. each, along with
locking doars.

* Mobile Balance Storage Cabinet: Features locking doors (both front and back), with four adjustable shelves.
The top is 1-1/4" plastic laminate, and the unit has a mobile capacity of 500 Ibs.

MOBILE MICRO-CHARGE STATION S95486MF 3,174.00
TOTE TRAY STORAGE S01938MF 3,375.00
- MOBILE BALANCE STORAGE S94784MF 1,358.00

CELESTRON

Spatter Kit

Includes Hands-on Blood
Spatter Chamber

This kit not only investigates the science lood spatter, but al

Forensic Blood,

so teaches

S93984A

S02443A

Celestron’s digital microscopes allow you to examine
our microscopic worlds and capture, save and share
your discoveries with others. Welcome to the future
of scientific investigation!

YOUR ADVENTURE STARTS HERE

the 16 general rules of blood spatter. Includes 37 investigative terms that are
used by forensic crime scene specialists. Also included is material to build a
blood spatter chamber where students collect evidence and write their own
scene scenario for cross curriculum. In addition, there is a luminal test plus five
additional experiments. Target Grades: 9-14 }

Description Cat. No. Price

Forensics Blood Spatter Kit $68542 251.00

Other Forensics Kits

Analysis of Fingerprints Kit §25716 114.15 KEMTE C
Hair Analysis Kit $25728 107.45 Gateway to Knowledge
Introduction to Toxicology Kit §25717 214.00
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Labomed

Microsystems
Introduces the All-New CxL Educational Microscope!
CxL Benefits:

e Efficient optical and
mechanical design

¢ Ergonomic controls promise
comfort for both students
and professors alike

¢ Bright halogen and LED

illumination options

e Crisp semi-plan optics

¢ Modular configurations mean
the CxL can be built to fit both
your application needs as well

as your budget

Description Cat. No. Price

-4
LABOMED

' 4

GoT STEM IN
YOUR CLASSROOM?

Find Professional Development
Workshops — Just for Teachers.

STEM Explorations for Teachers: Making Real-World Connections is a series
of professional development workshops offered by Fisher Science Education.
These workshops are designed to present teachers with strategies that will help
them incorporate STEM-based learning techniques into their classrooms.

Each workshop includes:

* Strategies to help incorporate technology,
engineering and mathematical concepts

* Anoverview of best practices and
methods for incorporating STEM into the

classroom + Approaches for integrating 21st century

o Materials and background informa- learning skills
tion on specific real-world issues with

e . * Techniques for identifying career
scientific connections

connections for students
o Activities and experiments that tie the

issues to hands-on science content E |E

For more information, =)
visit our STEM PD pages: E
wwwfisheredu.com/STEMPD [k

@ b

book and safety video.

With the emphasis on hands-on science, teachers
need support to make it safer in their laboratory.
Three kits, designed in cooperation with nationally
recognized safety specialist Dr. Ken Roy, introduce
laboratory safety legal standards and professional
best practices. These kits also support school
employers by providing a resource to help

meet Federal and State Plan OSHA required
laboratory safety training for employees. Contents
include samples of required personal protective
equipment, signs, a comprehensive safety primer
written by Dr. Ken Roy, an NSTA Press resource

Making Science Safer!

Instructional Kits for Teachers

Education

AquaPhoenix

Description Cat. No.

High School Science Educators Safety Kit 502648 202.00
Middle School Science Educators Safety Kit S02647 138.00
Elementary School Science Educators Safety Kit S02646 102.50
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Introducing the MYSTAIRE' | MISONIX®
New RevCount, RS-RC-100
Finally, an Affordable Automated Cell Counter!

The RevCount can automatically
count cells at the touch of a button!
* Automatically stores images of
samples (compatible with FDA 21
CFR part 11).

¢ Cells are counted using Trypan
Blue dye.

¢ A disposable hemocytometer

or even a standard microscope
slide may be used for drastic cost
savings!

¢ Connect the RevCount to nearly
any computer by simply plugging Personal Cleanroom
in the USB cable.

The RevCount software is simple to fOf PCR Amplification

install and very user friendly.

Features:

« 15-Minute UV light timer

- Sash position switch and overlap to prevent UV light exposure
« Class 100 vertical laminar flow air

« Electrical cord pass through port

+ UV shelf with integrated pipette holder

« Clear, polycarbonate construction with chemically

impervious polypropylene work surface
R E V SCI Description (at. No. Price

B=
REVOLUTIONARY SCIENCE MY-PCR24 Unit (110 volt) 5S04327MF 2067.95 Made in
| MY-PCR32 Unit (110 volt) | s04328MF | 2810.30 | the USA

From ¢

\ Fisher Science Education Products ;"

Fisherbrand® Traceable® Digital-Bottle™ Refrigerator/Freezer Thermometer

® Entire waterproof unit including bottle and display may be placed in any environment within
operating temperature range: —22 to +122°F (~30 to +50.0°C)

Resolution 0.1°, accuracy +1.0°C / Ultra™ model accuracy +0.4°C at tested points

Displays minimum and maximum readings over any time period

GRAS — liquid generally recognized as safe by US Food and Drug Administration

Supplied: holder, double back tape, Velcro® to attach holder to any surface, replaceable battery
Unit size is 176 x 1 x 4%", holder 2% x 2% x 1%", weight is 3% oz.

Mount anywhere with supplied

Description Cat. No. Price double-back tape or Velcro®
Fisher Scientific Traceable® Digital-Bottle™ Refrigerator/Freezer Thermometer \

(liquid filled) (patents pending) S02274 41.00

Fisher Scientific Traceable® Digital-Bottle™ Ultra™ Refrigerator/Freezer Thermometer

(liquid filled) (patents pending) S02275 51.00

Fisher Scientific Traceable® Digital-Bottle™ Refrigeratar/Freezer Thermometer S02276 41.00

{identical to above with bottle fill of glass beads) (patents pending) 3

Fisher Scientific Traceable® Digital-Bottle™ Ulfra™ Refrigerator/Freezer Thermometer S02277 51,00

(identical to above with bottle fill of glass beads) (patents pending) Z

@ Fisher Science Education
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Cat. No.
S67919MPA1

Description

FlexCam 2 Document Camera

399.00

Hands-on, Eyes-on

Bring STEM education to every
seat in the classroom with
the FlexCam®?2

This high-definition document camera
offers versatility for any curriculum. It is
perfect for demonstrations, showing
various items in any size classroom,
pointing out small details, or for students
fo use in project collaboration and
assessment.

The FlexCam®2 features an HD 1080P
camera and Applied Vision™ Software.

v

ken-a-vision

KNOWLEDGE THROUGH VISION

E-SKIN: YOUR DOCTOR AT HOME

By Sayantani Dastidar

As futuristic as it may
sound, wearing a wireless
device to monitor your
health may be around the
corner. John Rogers, a
materials scientist at the
University of lllinois, and
his team worked for about
15 years to make this
science-fiction-like feat a
possibility. The researchers
developed an epidermal
electronic system consisting of multifunctional sensors integrated on a flexible
thin patch. According to their recently published study, the patch can be mounted
on the skin to extract biological information.

READY-TO-WEAR

The new device can monitor key functions of the human body such as heart
activity, brain waves and muscle movement in a completely noninvasive way,
without tangle-prone, bulky wires. Its ultra-thin nature enables it to stick to the
skin with the help of relatively weak (but powerful) van der Waals forces, rather
than adhesives that can cause irritation.

Rogers and his team compared the electrophysiological information from EEGs,
ECGs and EMGs recorded by the monitors, with data obtained from bulkier,
commercially used devices. The results from the miniscule monitors were as
accurate as those from the larger instruments.

The wearable monitor shows great potential for use as a human-computer
interface. It can be especially useful for people suffering from laryngeal diseases,
premature infants or for improved control of prosthetics, which haven't been
optimized by conventional medical sensors thus far.

This low-modulus device, with “skin-like” stretchiness, consists of biocompatible
antennae, light-emitting diodes, electrodes, electronics, sensors, power supply
and communication components. It can be applied and removed like a temporary
tattoo and can be used on many parts of the body without the risk of tearing.

As of now, the sensor can only be used (continuously) for a few days. Researchers
are still looking for a new technology that would enable months of monitoring.
The research group also made several recommendations for future development,
including the addition of piezoelectric devices for uploading data or commands.
Health monitoring will no doubt become less complicated and more convenient
with time.

¢ What possible steps should be taken to bring “E-skin” to the mass market?
¢ \What advantages does the “E-skin” possess over traditional devices?
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Cyber Science 3D™ is a
growing library of interactive
virtual dissections.

Classroom packages and
site licenses available.

™

yber Science 3D

Carson® zPix" Digital Microscope
S95507

The zPix from Carson Optical is a powerful zoom digital microscope that displays
the magnified image right on your computer screen. With the impressive 26X to
130X (based on 14" screen) Zoom Magnification, you can see minute details that
you never knew existed! Capture and save an image using the built-in 640 x 480
resolution Digital Camera. You can even capture close-focus video! The MM-640
Zoom Digital Microscope is compatible with the following: Mac® 0SX® 10.4 or later,
Windows®98 SE, Windows 2000, Windows ME, Windows XP, Windows Vista®. A
USB 2.0 port is required.

H Winner of the Dr.Toy 100 Best Children’s Products Award

B Winner of the Dr.Toy 10 Best™ Educational Products Award

B Winner of the Creative Child Magazine 2007 Preferred Choice Award
B Winner of the Parents’ Choice Award

Winner of the Dr.Toy
100 Best Children’s
Products Award

Winner of the Dr.Toy
10 Best™ Educational
Products Award
. Winner of the Creative
i Child Magazine 2007
¢ Preferred Choice Award :

Winner of the Parents’
Choice® Award

SELF-SCULPTING “SMART SAND"

By Ashley Peterson

Imagine what you could create with a bag of self-
sculpting sand material that had the ability to morph
on command, effectively transforming in shape within
seconds.

Tiny self-assembling robots that can coordinate
to form functional tools may sound like sci-fi fare,
but this truth is stranger than fiction. According to
researchers at MIT's Distributed Robotics Laboratory,
a “smart sand” product may be ready for market in as
little as 10 years.

The technology could be used soon to reduce waste
in our daily lives. The sand can create new parts; if
a car rod shears, the broken part can be duct taped
together, placed in the sand and used to form a new
part. A major advantage of this type of material is
that it is reusable and lends itself to producing things
that aren’t necessarily needed forever. When an item
has outlived its usefulness, it can be returned to the
pile and reused to make something else.

Currently, the research team is working with
10-millimeter cubes (dubbed smart pebbles) to test

The work is being done by Danila Rus, a professor
of computer science and engineering, and her student, Kyle Gilpin. According
to Gilpin, the technology will allow the duplication of tools or mechanical parts
almost instantly.

THE SCIENCE BEHIND THE MAGIC —
HOW IT WORKS:

To begin, the user places a scaled-down version of whatever they wish to create
into a container of “Smart Sand” granules. The user then specifies the desired
size.The individual grains transmit messages back and forth via an algorithm that
senses the shape of the object and maps it in 3-D form, to the to-scale size. The
grains not used for building simply fall away.

out the algorithms behind the technology. They face
the significant engineering challenge of scaling the technology down to sand
grain size, and supplying each grain with sufficient computational power to run
the algorithms.

Although there is still a lot more work to be done, Gilpin predicts that this
“magic sandbox” could be on the market in as little as a decade. “In 10 years you
might see a product on the market that starts to rival traditional manufacturing
approaches. | think we might all be surprised at how quickly this advances once
people really start looking at the technology.”

1. Can you think of a time in your life when “Smart Sand” would have been useful?

2. Do you think Gilpin's 10-year launch target is too aggressive? What are some of
the obstacles new technologies face?
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BioPaddle™ Total Coliform Activity

Microbiology simplified with dual-agar paddles in a sterile vial.

Perform a lab activity or do field sampling to determine Total Coliform Counts with
BioPaddles. Paddles contain Nutrient-TTC and MacConkey agars for total coliform
cultivation and colony counts. Activity includes 10 BioPaddles for students working
in groups. Teacher Resource CD-ROM provides helpful background information,
lab activity, field sampling tips and Student Guide in PowerPoint® and iPad®/iPod®
format. Also includes free LaMotte BioPaddle Colony Identification App, and full-
color guides for classroom comparison.

SPER
SCIENTIFIC o

Environmental Measurement Instruments

Aquashock 4 4

Rugged. Accurate. Reliable.

* Floats
* Shockproof

* |[P67 Waterproof
* Protective soft grip outer layer
« Rechargeable Lithium-lon 3

battery Q f
* Also accepts standard BNC o

probes - e

o % \

Description Cat.No.  Price @ —_

pH Kit S06648 | 640.00 s Q

pH ORP Kit S06649 | 715.00 -

Water Purity Kit | S06650 | 749.00

THE NEXT “WAVE" IN POWER GENERATION

By Ritwika Bhattacharya

Oceans constitute about three-fourths of the Earth’s surface and are a tremen-
dous source of energy, both non-renewable, such as oil and gas, and renewable,
like wave and tidal energy. Thermal energy, relayed by the sun, and mechanical
energy, produced by crashing waves, can be harnessed from ocean waters.

CAPTURING THE OCEAN’S POWER

The sun warms the ocean’s surface, creating a temperature gradient between
surface and deeper waters that gives rise to thermal energy. This can be used
for several applications, including the generation of electricity. There are three
types of electricity generation systems: closed-cycle, open-cycle and hybrid. The
closed-cycle system uses a fluid with a low boiling point (e.g., ammonia) that can
be vaporized using warm seawater. This vapor expands and rotates a turbine,
which activates a generator and produces electricity.

The open-cycle system uses seawater directly to generate electricity. Seawater
is boiled in a low-pressure container and the resultant vapor is used to rotate a
turbine and activate a generator.

The hybrid system is a combination of both open and closed cycles: warm sea-
water is evaporated in a vacuum chamber and used to vaporize ammonia which,
in turn, drives a turbine to produce electricity.

Ocean-based, mechanical energy systems use kinetic energy from the moving
waves and tides to drive a turbine and generate electricity. Usually, electricity is
generated from tidal energy in a dam, where gushing water is directed through
turbines that activate a generator.

Waves are driven by winds and tides, which wax and wane with the moon’s gravi-
tational pull. The motions of the oceans are, therefore, intermittent sources of
energy, as compared to the more constant supply of thermal energy.

Ocean energy systems have many valuable by-products such as aquaculture,
desalinated water production and air-conditioning. The main drawback is cost;
building plants to harness the energy is very expensive. Still, as the price of tradi-
tional fuels rises and sources dwindle, there is an increasing need for alternative
and renewable sources of energy; ocean energy may be the wave of the future.

ASSROOM D ON

¢ What are some of the concerns surrounding ocean energy plants?

¢ Do you think ocean energy systems could be a solution to the world's
energy problems?
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WASTE NO MORE

By Terri Sota
There is a better way to look at trash, and the Zero Waste
Alliance has a vision it wishes to share. This national,
sustainability-supporting organization promotes waste as
“a resource in disguise.” When organic, non-biodegradable
waste is removed from the landfill disposal stream — and
composted or recycled instead — a continuous cycle of
resource production is established. In contrast, when landfill
is created, the cycle is interrupted and the renewal process
grinds to a halt. Methane gas is also added to the atmosphere
as a consequence. The good-for-the-planet news is that
universities, government, businesses and community groups

are coming around to the Alliance’s way of seeing.

At Ohio State University, Buckeye football fans produced more
than 58 tons of recyclables and 12.5 tons of compost in a single
season. This accomplishment was a product of the university's
Zero Waste Initiative, which reXiKed in an average [landfill]
diversion rate of 75.2 percent. Within the stadium, volunteers
replaced all trash bins with recycling and compost containers.
Signs and workers —strategically placed throughout the
facility — instructed fans where to stash their trash. Instead
of petroleum-lined paper cups, kiosks sold reusable and
recyclable plastic souvenir cups. Sustainability coaches added
paperboard trays to the lineup, effectively benching the plastic nacho carriers.
During the season, program administrators monitored the materials stream,
analyzed the leftovers and called audibles along the way. Hopes are high to post a

90 percent diversion rate on the coming season’s scoreboard.

ASSROOM D O\

¢ Consider ways that your classroom can go waste-free

An entire Colorado city has gotten in on the green game.
In 2009, the Steamboat Ski & Resort in Steamboat Springs
launched its initiative to eliminate all waste from its food and
beverage outlets. In the first year, the resort saw a 62 percent

reduction in landfill and cut waste from several dumpsters per
week to two per month.The next year, the Free Summer Concert
Series “went zero”; the public schools followed in 2011.

Whether the event is a citywide festival or a backyard barbecue,
all party planners can achieve zero waste success. On Bainbridge
Island, in Washington, party-throwers follow a few simple rules.

The first step toward no trash is (no surprise) planning ahead.
Identify what will be served and what kind of tableware and
serving utensils will be needed. Next, bring the guests into the
fold; communicate the waste-free goal from the outset. Create

reminders by receptacles, and enjoy.

¢ Plan a waste-free party/event

ENERGY CONVERSION KIT

Easy-Read® - Enviro-Safe®
Double-Safe”
For All Mankind -
For Better Lab Results!

The only ‘Green’ certified,
lab grade thermometers on the planet!

* Certified* biodegradable,
100% nontoxic liquid in lead-free glass
e Tested and calibrated in our triple | _8

accredited/registered 1SO 17025:2005 facility S5 &

* Made in the USA

100k
(]
s}
&

]“"ll.ul

Tailored for your class! g -5
Original Enviro-Safe liquid in glass thermometers, ;-au : _70
Easy-Read with black markings on yellow back ::B =58 ___
glass for high contrast clarity or Double-Safe =N -
PFA coated glass for added safety and 0 a5
protection from breakage. 5‘- = ___55_9
‘_;‘BQ :.:‘37:_;.,
Visit www.fisheredu.com Key word: Enviro-Safe Esgﬂ 275 540
SH: g

*All HB Enviro-Safe® thermometers have been certified to meet
DENSITY

or exceed independent EnviroKleen standards for product and packaging.

H-B Instrument
A Division of Bel-Art Products

Manufacturing Since 1903

Includes
Activity
Gujde

Demonstrate conversion between different forms of
energy using this seven-piece kit. Contains four devices
for generating electrical energy from mechanical motion
(hand generator), chemical energy (batteries), light (solar
cell) and wind (windmill), and three devices for using
electrical energy to generate light (LED) motion (motor)
and sound (buzzer). Includes connecting cables and a

detailed activity guide.

Description
Energy Conversion Kit
Contact Fisher Science Education to order this kit and other
products from United Scientific Supplies.

Developed by teachers, and manufactured by:

Cat. No. Price
S05818 70.55

32(6 UNITED SCIENTIFIC SUPPLIES, INC.
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By Alida Cataldo

Radical? Feminist? Superstar? Anita
Borg was called all of these but was
most proud of the “Tech Feminist”
moniker, for her lifelong efforts to
interest more women in the high-
tech industry.

Anita Borg (1949-2003)

Born in Chicago, Illinois, in 1949, Anita Borg showed an interest in
math early in life. She later discovered a love for computer science,
while a student at New York University. Borg earned her Ph.D. in
1981 with a dissertation on the principles of operating systems.
After graduating, Dr. Borg worked at the Digital Equipment Western
Research Laboratory, the Network Systems Laboratory and, finally,
the Xerox Corporation Palo Alto Research Center.

In 1992, the

“Systerhood” learned
that the Barbie® doll

was programmed to

say, “Math class is

tough.” They protested

this demeaning

ANITA BORG BLAZED TRAIL FOR
WOMEN IN COMPUTER SCIENCE

Borg died in 2003 of brain cancer, the name was changed to The
Anita Borg Institute for Women andTechnology. This organization is
supported by the biggest names in computer science and finance,
and more than 13,000 women subscribe to its newsletter.

AND IT CONTINUES ...

Dr. Borg's legacy lives on. Systers, the Grace Hopper Celebration of
Women conferences, and The Anita Borg Institute for Women and
Technology continue to grow; the Google Anita Borg Scholarship
honors her efforts to open STEM fields to women.

message to women,

and Mattel® removed

the phrase from the

IT ALL STARTED WHEN ...

In 1987, Dr. Borg attended a technical conference and noticed that only
a few attendees were women. This prompted her to start Systers, an
electronic mailing list for female engineers in technology that enabled networking
and information sharing. Membership has grown to more than 3,000 in countries
around the world.

In 1994, Dr. Borg co-founded the Grace Hopper Celebration of Women, a
conference held every two years for women in information and computer
sciences. Three years later, she founded the nonprofit Institute for Women and
Technology to encourage women considering the technology industry. After Dr.

doll’s microchip.

¢ What other fields are still dominated by males? Why do you think more women
aren't going into those fields?

¢ Name some traditionally male-dominated fields that have recently begun to
attract women

ACCIDENTS HAPPEN:

THE INVENTION OF THE MICROWAVE

By Alida Cataldo

Like so many other innovations, the invention of the
microwave oven wasn't intentional. lts genesis was
in a laboratory at Raytheon Company where, in 1946,
Percy LeBaron Spencer was testing a tube (magnetron)
that produced microwaves for Britain’s radar system.
When he discovered that the chocolate candy bar in
his pocket had melted, he decided to experiment.

First Spencer placed some corn kernels near the tube.
Soon he had popcorn strewn all over the lab. Then he
set an egg near the tube and watched a colleague get
covered in yolk when the egg exploded. Spencer correctly deduced that these
results were generated by exposure to low-density microwave energy. And then
he wondered: Could the magnetron raise the temperature of other foods and
cook them faster than a conventional oven?

Spencer built a metal box into which he could feed microwave power. The power
was contained, so it created a higher density electromagnetic field. He found that
foods exposed to microwave energy in the box got very hot very quickly ... and
the microwave oven was born.

¢ |n addition to cooking food, how else can the microwave oven be used?

¢ Name other “modern marvels” that were invented by accident

FROM THE LAB
AND INTO THE HOME

Raytheon was excited about this new technology
and set about designing a “real” microwave oven.
When completed, the unit was 5% feet tall, weighed
more than 750 Ib. and cost about $5,000. In 1947, the
Raytheon “Radarange” was successfully tested in
a Boston restaurant; it was available for commercial
sale by 1954. Because of its size, cost and the fact that
special plumbing was needed to run it, the microwave
oven was relegated to restaurant and institutional use only.

In 1967, Amana (a division of Raytheon) produced a countertop microwave oven
for home use. Interest was tepid at first; but by 1975, microwave oven sales
exceeded those of gas ranges. Today, almost every home has one.

ABOUT THE INVENTOR

Percy LeBaron Spencer was a self-taught engineer and inventor. He didn't finish
grammar school but was educated in wireless telegraphy while serving in the
U.S. Navy. Spencer joined Raytheon in the 1920s and remained there until his
death at age 76. During his career, he accumulated 150 patents and was inducted
into the National Inventors Hall of Fame in 1999.
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Fisher Scientific Isotemp Hotplate
Stirrers and Stirring Hotplates

SAFE. ERGONOMIC. DURABLE.

+ HOT SURFACE WARNING SYSTEM PROTECTS BOTH FyS—— cat. No. Price
USERS AND SAMPLES

Stirring Range 0-1200rpm 453.00
« MICROPROCESSOR CONTROL REGULATES HEATING AND STIRRING : : sotrs | g0 |
FUNCTIONS, IMPROVING OVERALL PERFORMANCE Ceramic Hotplate, 7 x 7", 120V 60Hz S02404H | 26700

* LED DISPLAY ALLOWS FOR ACCURATE AND REPEATABLE RESULTS
* THREE-YEAR WARRANTY

@ Fisher Scientific
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" Bnast You %
[Back to-schaol Budget

N
Buy more,

“m

Save more —
with' BUster’s
Budget Boosting Deal!
T

'Spend

¢ $S300 or more
and get S25 off

e S600 or more
and get S50 off

/‘ ¢ $1,000 or more
~ and get S100 off

¢ $1,500 or more
b and get S7150 off and
we’ll waive all
Hazardous Fees

G‘e
Sr
OF ALL, THERE ARE NO EXCLUSIONS.

Redemption Instructions
1. Place your order by fax or phone no later than October 31, 2012.

2. Mention or include promotion code BTS2012 when ordering.

e ° For customer service, call 1-800-955-1177.
::Isher'.Sclence To fax an order, use 1-800-955-0740.
vcarion To order online: www.fisheredu.com
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