Focal Point

The Newsletter fronSouthwest Precision Instruments
132 North Elster DriveiTucson, AZATel./Fax 520.546.4986 Aswpinet.com

October, 2010 Pagel

on theélfd av Manyd thd ballds from st .

In This Issue .
the past are still manufactured today.

lllu mination, Part 1: Types of Bulbs Page 1

Medicine: First Paralyzed Patient Treated Page 5 oK, so maybe Edi dilammedts or
with Stem Cells lamps (Fig. 1) are in short supplyut as early as the

New Clues on How Cancer Spreads Page 6 187005 scienti sts and inv

use variou$orms ofelectric illumination for

New Drug Reverses Ag®elatedMemory Loss Page 6 Mmicroscopyand photography, rather than relying
in Mice onthe sun

BHELEHITEE O B el PEesie Page 7 Microscope manufacturers have adapted their
instruments to conform to the latest trends in lamp

The Not-So-Funny Pages (for Halloween) Page 8 i
technology, and bulb manufacturers still make older
stylebulbs. This combination means that you can
lllumination for Light Microscopy, purchase a bulb for just
Part 1: Types of Bulbs In existence.

With afew exceptions, most microscopes use a
fairly small variety of bulbs. In this article we
summarizehe different types of bulbs. In the next
Il ssue weoll talk about ba
weodl | ' i st the mlosatd c¢c ommo
which microscopes use them

Incandescent Bulbs: The Old Standby.

Figure 2. The incandescent bulb.Two electrical leads pass
Figure 1. Original carbon-filament incandescent lamp from through a glass stem and deliver current to a tungsten
Thomas Edison's laboratory. Public domainmage (Wikimedia). filament. Public domain images (Wikimedia).

Ther e ar e nyotcamsélibyy fopaa6d t s The size, shape and type of base may vary, but
yearold microscope, but thankfullight bulbsare the basic construction of the incandescent bulb is the
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same: a glass env@le contains a tungsten filament Halogen Bulbs:Longer Life, Higher
which conducts current from at least two electrical Efficacy.

leads. The electrical leads are usually embedded in
a glass stem in order to seal the bulb.

The interior of the bulb contains an inert gas,
usually argon, which reades oxidation and
evaporation of the filament

Figure 3. A double-coiled tungsten filament from an
incandescent lamp. Public domain image (Wikimedia).

Figure 4. Halogen lamp. Public domain image

An electric current heats the filament to about ~ (VKimedia).

2000°-3300°K,whithr i s bel ow tung st] en Gﬁ) me | 1 [ n,r%g
point of 3695° K. When the filament is heated it Halogen bulbs are similar to incandescent bulbs,

emits light, but the maltgathey r)l/avecg(}{.ungtst%néi_lanﬂept PULOHRARA DY o
emission is heat in the neiafrared part of the n inert gas.” The difference lies |n_th(_e addition of a
spectrum. Thus, one of the disadvantages of the SMall amount of halogen (such as iodine or
incandescent lamp: low lumins efficacy, bromine) to the inert gas atmosphere.

expressed as the ratio of output (in lumeas)

power(in Watts) This combination leads to a reversible chemical

reaction known as thealogen cycldahat increases
the lifetime of the bulb and prevents its darkening

Journal Club Candidate: with age.
AWhen Zombies Attack!:
Model ling of an Outbre As the filament is heated and tungsten evaporates

Philip Munz, loan Hudea, Joe Imad and Robert
J. Smith, In: Infectious Disease Modelling
Research Progres€ditors: J.M. Tchuenche and
C. Chiyaka, 2009, pp133-150.

from its surfacethe halogen interacts with the
tungsten and forms a halide in cooler regions of the
atmosphere. The tungsten halide migrates to higher
temperature regions near the filament, and the halide
dissociates and frees the tungsten to redeposit on the
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filament. The free halide is then able to repeat the Gas Discharge Lamps, AKA Short Arc
process. Lamps, AKA Mercury Arc Lamps, Xenon
Arc Lamps, Etc.

£33

Figure 5. A tungsten filament from a halogen lamp after
several hundred hours of peration. Some pitting is seen
but the filament is in remarkably good condition. Public
domain image (Wikimedia).

View this movieto see a demonstration of the
tungsterhalogen cycle. The top of the lamp has
been modified in order to withdraw and replace the _ ol
halogen atmgshere as desired. Initially operating e :
l',mder avacuum, tu_ngSten evaporates from the Figure 6. Envélope of a mercury vapor short arc lamp
filament and deposits on the cooler bulb walls and public domain image (Wikimedia).
darkens the bulb. When the halogen is reintroduced
it quickly interacts wi t hehamesmaydiffey, sldpendingthen t he b

walls and redepts it back on the filamenthe manufacturer and the type of lamp, but all of these
bulb once again becomes clear. devices rely on discharge arcoccurring in an
ionized gas, or plasma, between two electrodes to
Halogen bull operate dtigher temperatuse generate light.
thanincandescent butbof the same power, and a
halogen bulb has a greateminous efficacy per Discharge lamps operate under high pressure,
Watt of powe. and the envelope is usually made of qugléss in

order to withstandhe high internalpressure$400-
Halogen bulbs also ka a longer lifetime, they 1300 psi)
give light of a higher color temperature, and their
overall dimensions are much smaller, making them  Some of hese bulbs develop high pressure only
ideal for use in microscopes and other optical when they are operating; others have high pressure
systems. when they are in the cold stat€iew this movieto
see hownot to handle a higipressure xemn bulb.

Journal Club Candidate: Mercury arclampg somet i mes cal | e
fiBeauty-Map of London: Ratings of the Physical bulbg contan a small amount of metallic mercury
Attractiveness of Women as well as an inert gas suchaagon orxenan.
Boroughso, Viren Swami ¢

Hernandez,Personality and Individual Differences
vol. 45. no. 5. 2008. np 366.
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Xenonarclampy somet i mes cal ILEDSs: Th¥ BlRuwre of Illumination for
bulbs) nomally contain an atmosphere afnon Microscopy?
gas.

Epoxy lens/case

Metal halidearc lampscontain halogens, such
as iodine and bromine, in addition to mercury.

‘Wire bond
Reflective cavity

Semiconductor die

The electrodes in the lamps are usually tungsten
or thoriumdoped tungsten. He addition of
halogens (iodine and/or bromine) to the atmosphere
in a metal halide arc lamp can sigrantly extend

Anvil

Post } Leadframe

Flat spot

AN

t he |lifetmp.0 s + —_—
To ignite the lamp, a high voltage pulse is sent Anode [ 1] cathoce
across the gas in the electrode gap, thus ionizing the
gas and making it conductivahis pulse is Figure 7. Diagram of a light-emitting diode (LED). Public
repeated until the atmosphere in the gap is domain image (Wikimedia).

sufficiently ionizel to sustain the arc. o o
The most recent advances in illumination for

These bulbs are most frequently used as microscopy involve lightmitting diodes, or LEDs.
excitation light sources for fluorescence LEDs are semiconductdrased light sources, in
microscopy. which electrons entering the LE&De able to

recombine witiii e | e lote® o the device. Te
There are differences in the emission spectra of €lectrons then release energy in the form of photons.
mercury and xenon lamps; mercury lamps have ~ The color of the light is related to teeergy gap,
distinct peaks in theisible andultraviolet parts of ~ or bandgap, in the semiconductor.
the spectrum, while xenon lamps have bevad

emission profiles in the visiblend ultraviolet Early LEDs were weak emitters only in the red

spectra, and distinct peaks in the rigdrared part of the visible spectrum, but advances in

range. semiconductors and the manufacturing of LEDs
now give us many options for quite bright

Go herefor a discussion of mercury arc lamps. illumination in various colors, inading white light.

Go herefor a discussion of xenon arc lamps. Go herefor a discussion of LED illumination

and a Jawased interactive tutorial on the LED.

Journal Club Candidate: Go herefor a more comprehensive discussion of
ASurrender Value of C the LED, its construction and pperties, and its uses
Economics of Strategi in microscopy.

Collins, Journal of Bioeconomicsvol. 2, no. 3,

October, 2000, pp. 196201, White LED illumination has already been

incorporated into many new microscopes, especially
student and field microscopes. The low energy
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consumption of LEDs makes them perfect for fluorescence. See, forexampee i s s 6 ando |l i b

battery operation, and a long life of several thousand e i _c _a @SeriesSoFLIED systems.
hours virtually eliminates the need to change bulbs.

Medicine: Paralyzed Patient Is First
Person to Be Treated with Human
Embryonic Stem Cells

Figure 8. A microscope equipped with LED illumination
and a solar cell chargirg array. Image courtesy of Micros
Microscopes Vienna, Austria.

When compared to mercury and xenoarses
for fluorescence, the output from BED has avery
narrowbandwidth;its ability to excite fluorophores
at more than one wavelength is therefrestricted.

This can be overcome by mounting several LEDS
with different emission properties in a single
lamphouse, then combiniray rapidly switchinghe
outpus from the LEDs for multwavelength

? %
Figure 9. Colony of human embryonic stem cells (blue, in
center). These cells are capable of differentiating into any
of the 220 types of cellgn the human body. Image source:
Clay Glennon, University of WisconsinMadison / National
Institutes of Health / Department of Health and Human
Services.

i F | yMaaugn Cleaners Are Among Hazards in

MRl Sui t es, 0 [BatighiMbdicdlgournay e
vol. 323, no. 7309, August 18, 2001, p. 357.

A patient who was partially paralgd as a result

A study from Texas shows that potentially lethal of an injury to the spinal cord has lbete the first
incidents are occurring in magnetic resonance imaging | person to be injected with millions of stem cells
(MRI) suites in US hospitals when stray items are derived from early human embryos created by in

attracted to the MRI magnet. Items that have become
projectiles include nitrous oxide and oxygen tanksa
defibrillator, a wheelchair, a respirator, ankle weights,
a tool box, a vacuum cleaner, and mop buckets. Geron Corporation, based in Menlo Park,
California, said that it has enrolled the first of
several patients in a piogeng study of embryonic
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stem cells. The phase one clinical trial will attempt Researchers havecentlydemonstrated that
to assess whether the novel treatment is safe, ratherancer cells are accompanied by groettabling
than effective. stromal cells when thetravel in the bloodstream to
new sites in the body.

Geron said it has now enrolled its first patient,
who was injected with embryonic stem cells inte th  The discovery by University of New South Wales
spinal cord within 14 days of the injury, a medical scientists challenges the prevailing belief
precondi tisbandandDruGe r on 0 that metastasis is the sole preserve of cancer cells.
Administrationlicense to perform the clinical trials The finding has implications for all solidrhors and
Researchers believe that stem cells have the best could lead to more efé¢ive treatments for some of
chance of repairing damaged nerves if the cells arethemost aggressive cancers.
injected as son as possible after the injury has

occurred. The researchers found that "enabling" pancreatic
stellate cells (PSCs) from primattymorshave the
SourceThe Independent.Read the story here. ability to invade blood vessels to travel via the
bloodstreanto distant sites, where they create a
The sexenhancing drug Viagra was originally hospitable environment for cancer cells to seed and
developed by US pharmaceutical giant Pfizer for grow. The findings, presented at the annual
-8t —"ff-ete— "4 scientific meeting of the American Pancreatic
- Association, appear in themerican Journal of
Hypertension! Pathology

Source:Science Daily. Read the news release
Metastatic Cancer: New Clues on here.
How Cancer Spreads

Pharmacology: Promising Drug
Candidate Reverses Age-Related
Memory Loss in Mice

Figure 10. Section of human liver with multiple, white

tumor deposits from metastatic pancreatic

adenocarcinoma. Public domain image (Wikimedia). Figure 11. Studies in mice may soon progress to human
trials. Public domain image (National Cancer Institute).
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