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Frequently Asked Questions: Nanotechnology

What is nanotechnology?

Nanotechnology is the understanding and control of matter at
dimensions between approximately 1 and 100 nanometers, where
unique phenomena enable novel applications. Encompassing nano-
scale science, engineering, and technology, nanotechnology involves
imaging, measuring, modeling, and manipulating matter at this length
scale. A nanometer is one-billionth of a meter. Nanotechnology is
different from older technologies because unusual physical, chemical,
and biological properties can emerge in materials at the nanoscale.
Researchers who try to understand the fundamentals of these
size-dependent properties call their work nanoscience, while those
focusing on how to effectively use the properties call their work
nanoengineering.

What is the nanoscale?

Practically speaking, the nanoscale ranges from about 1 nanometer
(nm) to 100 nanometers. The top and bottom of the scale are hard to
define sharply, but are chosen to exclude individual atoms on the
lower end and things you might see with a very good optical
microscope on the upper end.

What is a nanometer? What are nanomaterials? Do they exist in
nature?

A nanometer is one billionth of a meter. (A meter is about 10% longer
than a yard.) The prefix "nano" means “one billionth " or l0-9 , in the
international system for units of weights and measure. Nanomaterials
is a term that includes all nanosized materials, including engineered
nanoparticles, incidental nanoparticles and other nano-objects, like
those that exist in nature. When particles are purposefully manu-
factured with nanoscale dimensions, we call them engineered
nanoparticles. Nanoparticles can occur as a by product of combustion,
industrial manufacturing, and other human activities; these are known
as incidental nanoparticles. Natural processes, such as sea spray and
erosion, can also create nanoparticles.

Many important functions of living organisms take place at the
nanoscale. The human body uses natural nanoscale materials, such as
proteins and other molecules, to control the body's many systems and
processes. A typical protein such as hemoglobin, which carries oxygen
through the bloodstream, is 5 nms in diameter.

The objective of this Bulletin is
to disseminate international news about
health and medicine, developments,
activities in medical and health
research in DMR (LM). The Bulletin is
published monthly and delivered to
township hospitals.

The Editorial Committee, therefore,
invites contributions concerning infor-
mation about research activities and
findings in the field of medicine and
health.

Please address all your correspondence
to:

Publication Division
Department of Medical Research

(Lower Myanmar)
Ministry of Health
No. 5, Ziwaka Road

Dagon Township, Yangon, 11191
Email: publicationdmr@gmail.com
‚ 375447, 375457, 375459 Ext: 274

Published by the Editorial Committee
Department of Medical Research

(Lower Myanmar)

Restricted for Internal Use Only



2

Where is nanotechnology used today?

Nanotechnology is used in many commercial
products and processes. Nanostructured catalysts are
used to make chemical manufacturing processes more
efficient, saving energy and reducing the waste
products. A few pharmaceutical products have been
reformulated with nanosized particles to improve their
absorption and make them easier to administer.

Opticians apply nanocoatings to eyeglasses to make
them easier to keep clean and harder to scratch.
Nanomaterials are applied as coatings on fabrics to
make clothing stain resistant and easy to care for.
Nanoceramics are used in some dental implants, or to
fill holes in bones after removing a bone tumor,
because their mechanical and chemical properties can
be tuned to match those of the surrounding tissue.
Where else will nanotechnologv be used in the future?

Some exciting new nanotechnology-based medicines

are now in clinical trials. Some use nanoparticles to
deliver toxic drugs directly to tumors, while
minimizing the amount of drug damages healthy
tissue. Others are used to make medical imaging
tools, like MRIs and CAT scans, work better and
more safely. They are also finding ways to purify
drinking water and to detect and clean up
environmental waste and damage. Nanosensors in
packaging may soon be able to detect food borne
pathogens.
New nanomaterials will be stronger, lighter and more
durable than the materials we use today in buildings,
bridges, automobiles, and more. Scientists have
experimented with nanomaterials that bend light
and may one day be able to create an "invisibility
cloak”. The possibilities seem limitless and the future
of nanotechnology holds great potential.
Source: http://www.nano. gov/html/facts/faqs.html.
Contributed by Immunology Research Division

Research Utilization

What is research utilization?

Research utilization fosters movement from innova-
tion into practice. Although considerable improve-
ments have been made in the dissemination and
research (Blasiotti, 1992), a gap still persists between
the development of useful research findings and their
availability to those who will most benefit from them.
Too often, knowledge and interventions produced
through research remain largely untapped due to
researchers' limited resources and a lack of identified
utilization goals and targets.

The process of dissemination is intended to produce
an effect-utilization of information-on the part of the
recipient. Production of this utilization effect becomes
limited when a proposed scope of work simply
addresses the following: (a) production of documents,
and (b) relocation of those documents for defining
dissemination and utilization (D&U) individually,
allowing them to be addressed in announcements
either separately or jointly.

 For reference, a dissemination activity has been
defined as:

A grantee must systematically distribute information
or knowledge through a variety of ways to potential
users or beneficiaries.

 And utilization activities as:
A grantee must relate research findings to practical
applications in planning, policy making, program
administration, and delivery of services to individuals

Dfficulties in research utilization:

The purpose of research is to be of use-to change
current practice, or to confirm it. Yet the process of

moving new understandings and new products from
research to practice usually takes years, decades, or
even generations. Although there are good reasons for
moving carefully-new research needs to be evaluated,
replicated, and refined-too often the pace of change
is set, not by a rigorous process of review and
refinement, but by the gap between the research
community and the world of practice.

Research on dissemination, or knowledge utilization
as it is sometimes called, has yielded a wealth of
information about what does and does not work. But,
due to this gap, those understandings for the most part
have not moved from the research community - those
who study the process of knowledge use - to the
practice community - those responsible for adopting
and applying research outcomes. As a result, most
dissemination practices are still based on a
mechanicstic, linear conception of dissemination as a
process of "getting the word out."

As a number of experts point out, most research "is
not used as a can opener is used”(Huberman, 1987).
Many research outcomes have implications for the
ways in which programs are run, services are provided,
money is allocated, information is interpreted, or
materials are used.

In cases where change is conceptually complex, and
in cases where substantive change is demanded in
individual or organizational beliefs or behaviors, the
process of knowledge use is vastly more complicated.

Below is a list of findings from research on
knowledge use that suggest a few of the complexities
in identifying utilization "models" and encouraging
their application by others. Researchers are frequently
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not addressing utilization goals with sufficient detail
to overcome these complexities:

1. The actual quality of a research design is less
important, in terms of its likelihood of being adopted
and used, than the extent to which it fits with users'
established beliefs and experience.

2. The source producing research outcomes is more
important than the quality of the research design.
People tend to trust sources with whom they have
established relationships and/or for whom they have
high levels of respect.

3. The degree of credibility of information sources
is related to two factors: perceived expertise and
perceived trustworthiness. The more intensely people
are involved with an issue, the more likely they are to
question both the expertise and the trustworthiness of
those whose information contradicts their own current
understandings.

4. When research outcomes do get used in real-world
settings, the resulting practices, programs, or products

are often quite different from the researcher's original
conception. While researchers often produce new
information, they do not routinely provide demon-
strations or other utilization assistance to interpret
how it "fits" into real-world environments. Addi-
tionally, utilization requires that some adaptations be
made to apply new models into existing contexts.
5. The extent to which the intended beneficiaries of
particular research are involved in the research
process, the more likely a researcher will have stories,
examples, and general information that is couched
from the "user" perspective. This information is often
critical in promoting utilization.
Experts now perceive knowledge use as a cognitive
function or, in other words, as a learning activity.
Research on utilization and social cognition has
converged to provide deeper understandings about
how people process new information as well as what
is required for utilization to occur.
Source: http://www. researchutilization.org/
Contributed by Epidemiology Research Diviston

Sore Throats: Causes and Cures

Sore throat is one of the most common of medical
complaints. As many as 1 out of every 10 Americans
develops a "strep throat" every year, and 40 million
adults will see a doctor for it.

What causes a sore throat?

Sore throat is one symptom of an array of different
medical disorders. Infection causes the majority of
sore throats, and these are the sore throats that are
contagious (can be passed from one person to another).
Infections are caused by either viruses (such as the
"flu" the "common cold" or mononucleosis) or
bacteria (such as "strep", mycoplasma or hemophilus).
Besides, allergy, cold irritation and tumors also cause
sore throats.

How can I treat my own sore throat?

A mild sore throat associated with "cold" or "flu"
symptoms can be made more comfortable with the
following remedies:
 Increase your liquid intake. (Warm tea with honey

is a favorite home remedy).
 Use a steamer or humidifier in your bedroom.
 Gargle with warm salt water several times daily:

¼ tsp. salt to ½ cup water.

When should I see a doctor?

Whenever a sore throat is severe, persists longer than
the usual five to seven day duration of a "cold" or
"flu" and is not associated with an avoidable allergy
or irritation, you should seek medical attention. The
following signs and symptoms should alert you to see
your physician:

Severe and prolonged sore throat , difficulty in
breathing, difficulty in swallowing, difficulty in
opening the mouth, joint pains, earache, rash, fever
(over 101 Cْ), blood in saliva or phlegm, frequently
recurring sore throat, lump in the neck, hoarseness
lasting over 2 weeks.

When should I take antibiotics?

Antibiotics are drugs that kill or impair bacteria.
Penicillin or erythromycin (well-known antibiotics)
are prescribed when the physician suspects strepto-
coccal or other bacterial infection that will respond to
them. However, a number of bacterial throat
infections do not respond to penicillin, but require
other categories of antibiotics instead. Antibiotics do
not cure viral infections, but viruses do lower the
patient's resistance to bacterial infections. When such
a combined infection occurs, antibiotics may become
necessary. When an antibiotic is prescribed, it should
be taken - as the physician directs - for the full course
(usually 10 days). Otherwise the infection will probably
be suppressed rather than eliminated, and it can return.

What if my throat culture is negative?

A "strep" culture tests only for the presence of
streptococcal infections. Many other infections, both
bacterial and viral, will yield negative cultures
and sometimes so does a streptococcal infection.
Therefore, when your culture is negative, your
physician will base his decision for treatment on the
severity of your symptoms and the appearance of your
throat on examination. Do not discontinue your
medications unless your physician instructs you
to do so.
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Should other family members be treated? or cultured?

When "strep" throat is proven by test or culture, many
experts recommend treatment of other family
members, because streptococcal infections are so
highly contagious. Others recommend treating only
the family members with sore throats and culturing
the others. So be sure you tell your physician how
other family members are feeling. Practice good

sanitary habits; avoid close physical contact and
sharing of napkins, towels and utensils with the
infected person. Handwashing makes good sense. The
advice in this pamphlet is for general information. But
remember, the best advice for your specific case is
what you get from your physician who hears your
symptoms and examines your throat.
Source: http:// www.entassociates.com
Contributed by Virology Research Division

Giemsa-Stained Thick Blood Films as a Source of DNA
for Plasmodium Species-Specific Real-time PCR

Traditionally, microscopic examination of stained
blood films remains the method of first choice for
malaria diagnosis, both in endemic and non-endemic
settings but also more recently developed molecular
techniques have gained their place in malaria
diagnosis, especially in reference centers. Recently, a
real-time PCR was developed and evaluated on whole
blood samples that proved to be excellent in the
detection of single and mixed infections and showed
a low detection limit. Although PCR is typically
performed on whole blood samples, malaria diagnosis
would benefit from the use of thick blood film (TBF)
as a alternative source of DNA in case whole blood
samples are not available.

Cnops L, et al. (2010) describes the TBF as specimens
for DNA amplification with the plasmodium species-
specific real-time PCR that was recently validated on
whole blood samples.

Methods

The panel of 135 Giemsa-stained clinical TBFs
represented single infections of the four plasmodium
species with varying parasite densities or only
gametocytes, mixed infections, and negative samples
and was stored for up to l2 years. Half of the Giemsa
stained TBF was scraped off by a sterile scalpel and
collected into phosphate buffered saline. DNA was
extracted with the Qiagen DNA mini kit with minor
modifications. DNA was amplified with the l8S rRNA
real-time PCR targeting the four Plasmodium species

with four species-specific primers and probes in
combination with one genus specific reverse primer.
Results of the PCR on TBF were compared to those
of the PCR on whole blood and to microscopy.

Results
Correct identification for single species infections
was obtained for all TBF samples with Plasmodium
falciparum (n=50), Plasmodium vivax (n=25),
Plasmodium ovale (n=25) and in all but one sample
with Plasmodium malariae (n=10). Compared to
whole blood samples, higher Ct-values were observed
by PCR on TBF with a mean difference of 5.93. Four
out of five mixed infections were correctly identified
with PCR on TBF. None of the negative samples
(n=20) gave a PCR signal. PCR on TBF showed a
detection limit of 0.2 asexual parasites/µl compared to
0.02/µl for whole blood. Intra-run variation was
higher for PCR on TBF (%CV 1.90) compared to
PCR on whole blood (%CV 0.54). Compared to
microscopy, PCR on TBF generated three more species
identifications in samples containing a single species
and detected the same four mixed-infections.

Conclusions
Giemsa-stained TBFs are a reliable source of DNA
for Plasmodium real-time PCR analysis, allowing
applications, in reference and research settings in case
whole blood samples are not available.
Source: Malaria Journal 2010; 9: 370.
Contributed by Parasitology Research Division

HIV-Exposed Infants Show Reduced Maternal Antibody Protection

HIV-exposed uninfected infants have lower specific
antibody levels, although antibody response to
vaccination appears to be more robust than in non-
HIV-exposed infants, according to a new study
conducted in South Africa.

Christine E. Jones, BMBS, MRCPCH, from the
Imperial College London, United Kingdom, and
colleagues reported their findings in the February 9
issue of JAMA. According to the researchers, HIV-
exposed infants who are not HIV infected themselves

represent "a vulnerable group with increased rates
of lower respiratory tract infection and meningitis
and up to a 4-fold higher mortality in the first year of
life."

Socioeconomic factors may be involved, but
immunological phenomena might also be important,
the authors note. The current study evaluated the
association of maternal HIV infection with maternal-
and infant-specific antibody levels to Haemophilus
influenzae type b (Hib), pneumococcus, Bordetella
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pertussis antigens, tetanus toxoid, and hepatitis B
surface antigen.

Participants were derived from a community-based
cohort study in Khayelitsha, in the Western Cape
Province, South Africa, between March 3, 2009, and
April 28, 2010. A total of 109 HIV-infected and
uninfected women and their infants were included in
the analysis. Serum samples from 104 women and
100 infants were collected at birth, and samples from
93 infants were collected at 16 weeks. Compared with
the 54 HIV-unexposed infants, the 46 HIV-exposed,
uninfected infants had lower levels of specific
antibodies to Hib (p<.001), pertussis (p<.001),
pneumococcus (p=.02), and tetanus (p=.006).

Likewise, compared with HIV-uninfected women
(n=58), HIV-infected women (n=46) had lower specific
antibody levels to Hib (p=.009) and pneumococcus
(p=.03), although antipertussis and antitetanus antibody
levels were not significantly different. HIV-exposed
uninfected infants (n=38) had robust antibody responses
after vaccination compared with HIV-unexposed
infants (n=55), with higher antibody responses to
pertussis (p=.006) and pneumococcus (p=.001).

Study limitations include enrollment from only
1 center and small numbers of maternal-infant pairs.
In addition, data about maternal vaccination history
were unavailable.

"To our knowledge, we present the most comprehen-
sive study to date evaluating the association of
maternal HIV infection and maternal-specific anti-
body levels and infant antibody responses to routine
World Health Organization Expanded Program on
Immunization vaccines," the authors note. According
to the researchers, a plausible explanation for the
reduced conferred immune protection is that "maternal
antibodies mask or hide vaccine antigenic epitopes,
preventing recognition and binding by infant B cells,"
as a "key determinant of infant responses appears to
be the maternal antibody-to-vaccine antigen ratio."
The findings "support the evaluation of novel
maternal and neonatal immunization strategies to
augment specific antibody responses and potentially
prevent infections in infants in early life, particularly
in HIV-exposed infants," the authors suggest.
Source: JAMA 2011; 305: 576-584.
Contributed by Clinical Research Division

Snakebite
Antivenom is the only specific antidote to snake venom. A most important decision in the

management of a snake bite victim is whether or not to give antivenom.

Antivenom treatment carries a risk of severe adverse reactions and in most countries it is
costly and may be in limited supply. It should therefore be used only in patients in whom the benefits of
antivenom treatment are considered to exceed the risks.

Source: WHO/SEARO Guidelines for the clinical management of snakebites in the Southeast Asian region

Abstracts of Research Papers Published or Read Abroad
by DMR (LM) Scientists

Quick Detection of Overexpressed Genes Caused by Myeloma-
Specific Chromosomal Translocations Using Multiplex RT-PCR

Multiple myeloma (MM) is a malignancy of the plasmo-
cyte and is associated with various symptoms such as
anemia, immunodeficiency, bone lesions and kidney
insufficiency. Although prognosis was poor until some
years ago, recent advances that introduced newer mole-
cular targeting agents such as bortezomib and thalido-
mide have resulted in a better prognosis for MM.

However, clinical manifestations and the relationship
between cellular and molecular findings, including
chromosomal translocation and the related over -
expression of oncogenes such as CCND1 (cyclin Dl)
and FGFR3 (fibroblast growth factor receptor 3),
remain unclear. It has been reported that a specific
translocation may influence the prognosis of MM.
Although translocations and overexpressed genes
should be examined in ordinary clinical investigations

limited definitive assays for translocation involve the
use of FISH (fluorescent in situ hybridization) or
SKY (special karyotypic) methods. We, therefore,
attempted to establish a quick detection method for
major translocated genes such as FGFR3, CCND1,
CCND3 and MAF using multiplex RT-PCR (MP-RT-
PCR). MP-RT-PCR can be performed within several
to 24 h after bone marrow samples are taken.
Two of 2l bone marrow blood samples from MM
patients were analyzed using MP-RT-PCR and
double-color FISH, and the results of both methods
were compatible. Future utilization and elaboration of
this method may help our understanding of the cell
biology and clinical features of MM.

Source: San San Htwe, et al. International Journal of
Molecular Medicine 2011; 27: 789-794.



6

RREECCEENNTT AARRRRIIVVAALLSS AATT CCEENNTTRRAALL BBIIOOMMEEDDIICCAALL LLIIBBRRAARRYY,, DDMMRR ((LLMM))

1. Circulation Journal 75(10): Oct, 2011.
2. Japanese Journal of Infectious Diseases 64(4): July, 2011.
3. Journal of the Korean Society of Coloproctology 27(3): June, 2011.
4. Journal of the Korean Society of Coloproctology 27(4): Aug, 2011.
5. The Korean Journal of Parasitology 49(3): Sept, 2011.
6. WHO Bulletin 89(9): Sept, 2011.
7. WHO Dengue Bulletin vol. 34: Dec, 2010.
8. WHO Technical Report Series No. 949, 2010.
9. WHO: Manual of Diagnostic Ultrasound 2011.
10. WHO: Risk assessment of Vibrio Parahaemolyticus in Seafood 2011.
11. WHO: Role of the Health sector in Promoting early Childhood Development 2011.
12. WHO: Tuberculosis Prevalence Surveys: A Handbook 2011.

ေဆးသုေတသနဦးစီးဌာန(ေအာက်မြန်မာပြည်)တွင်၀ယယ်ူ ိုင်ေသာစာအုပ်များ ငှ့်ပစ ညး်များ
အမှတ်(၅) ဇီ၀ကလမ်း၊ဒဂုံမ  ိ နယ်၊ရန်ကုန်မ  ိ (‚၃၇၅၄၄၇, ၃၇၅၄၅၇, ၃၇၅၄၅၉)

၁။Lecture Guide on Research Methodology (7th edition)
၂။Annotated Bibliography of Research Findings on HIV/AIDS in Myanmar
၃။Annotated Bibliography of Research Findings on Tuberculosis in Myanmar
၄။A Guide to Management of Snakebite by Snakebite Research Group, DMR (Lower Myanmar)
၅။Evidence for Health Systems Strengthening: a decade-work (2000-2009)
၆။Guideline for Submission of Application to Ethical Review Committee, Department of Medical Research

(Lower Myanmar) October, 2006. (CD)
၇။ေဆးသုေတသနဦးစီးဌာနမှစမ်းသပ်တီထွင်ထားေသာေမ အ  ရာယ်ကာကွယ်ေရးဖိနပ် ငှ့်လက်အိတ်။

 ေဆးသုေတသနဦးစီးဌာန(ေအာက်မြန်မာပြည်) “ကာကွယ်ေဆး ငှ့်ေရာဂါရှာေဖွေရးေဆးခန်း” တွင်အသည်းေရာင်အသားဝါဘီ
ကာကွယ်ေဆးထိုး ှံေပးခြင်း၊လိုအပ်ေသာစစ်ေဆးမှများ ငှ့် ဓါတ်ခွဲစမ်းသပ်မှများပြ လုပ်ေပးခြင်း၊အသည်းေရာင် အသားဝါ
ဘီပိုး/စီပိုးသယ်ေဆာင်ေသာလူနာများအားေဆွးေ းွ၊အက ပံြ ၊လမ်းည န်၊ကုသေပးခြင်းများကို ေန စဥ် ( ုံးဖွင့်ရက်) နံနက်
၁၀နာရီမှညေန၃နာရီအတွင်းေဆာင်ရွက်ေပးေနပါသည်။

 ေဆးသုေတသနဦးစီးဌာန(ေအာက်မြန်မာပြည်)မှသုေတသနပညာရှင်များ ငှ့်ကျန်းမာေရးဦးစီးဌာန၊ဗဟိုအမျိ းသမီးေဆး ုံက းီမှ
သားဖွားမီးယပ်အထူးကုဆရာဝန်က းီများပူးေပါင်းေဆာင်ရွက်ေသာ“သားအိမ်ေခါင်းကင်ဆာစမ်းသပ်ေဖာ်ထုတ်သည့်ေဆးခန်း” ကို
ေဆးသုေတသနဦးစီးဌာန(ေအာက်မြန်မာပြည်)တွင်ဖွင့်လှစ်၍စမ်းသပ်စစ်ေဆးလိုသူအမျိ းသမီးများကိုအ  ဂါေန  ငှ့်ေသာက ာေန 
နံနက်၁၀နာရီမှ၁၂နာရီအတွင်းအခမဲ့စစ်ေဆးေပးလျက်ရှိပါသည်။

 ေဆးအဆိပ်အ တ က  ဖစ  ခင  (Poisoning)   င  ပတ်သက်သည့် သတင်းအချက်အလက်များသိရှိလိုပါလျင်ေဆးသုေတသန
ဦးစီးဌာန(ေအာက်မြန်မာပြည်) ရှိအမျိ းသားအဆိပ်ထိန်းချ ပ်ေရးဌာန(ဖုန်း၃၇၉၄၈၀)သို ဆက်သွယ်ေဆွးေ းွ ိုင်ပါသည််။

 ေဆးသုေတသနဦးစီးဌာန(ေအာက်မြန်မာပြည်) “မျိ းပွားကျန်းမာေရးအေမးအဖြ” သီးသန် တယ်လီဖုန်းလိုင်း(၀၁-၃၇၅၅၆၅) ကို
ဖွင့်လှစ်ထားရှိထားပါသဖြင့်မည်သူမဆိုမျိ းပွားကျန်းမာေရး ငှ့်ပတ်သက်၍ သိလိုသည်များေမးမြန်းလိုပါက  ုံးဖွင့်ရက်များတွင်
နံနက်၁၀နာရီမှညေန၃နာရီအတွင်းေမးမြန်း ိုင်ပါသည်။
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