Making Memories
Brittany Banik

22 hours and 41 minutes in flight.  10,191 miles.  12 hour time difference from home.  8 week adventure to make unforgettable memories.  1 woman ready for the experience of a lifetime.  I never thought these numbers would pertain to me.  When I was younger, traveling the world was always just a dream—a hope that one day I would be able to fulfill.  With a smile and numerous memories to share, I can now say that indeed part of my dream has come true.  The past summer of 2011, I was given the opportunity to research abroad at the Nanyang Technological University (NTU) in Singapore through various avenues of funding and grants.  I am extremely thankful and appreciative for support from the Howard Hughes Medical Institute (HHMI) grant headed by Dr. Barbara Speziale, Clemson University Calhoun Honors College’s Educational Enrichment Travel Grant, and the South Carolina NASA Undergraduate Research Grant.  I would also like to thank Dr. Frank Alexis from Clemson University for helping coordinate the details of the Singapore trip as well as for the suggestions towards my project.  The experience abroad has taught me countless lessons on educational, personal, and cultural levels.
My study/research abroad experience in Singapore can be broken into three objectives.  After a meeting with my Singapore advisor, Professor Joachim Say Chye Loo of the School of Materials and Science Engineering at NTU, we identified the following three goals:  
1.  Immerse yourself in the Southeast Asian culture

2.  Gain knowledge as a scientist, student, tourist, and maturing adult
3.  Get involved with hands-on experience

As I reflect on the past eight weeks, I truly cannot believe the journey I have traveled as I have accomplished each ideal Prof. Loo and I had discussed.  The journey, however, is far from over as I take my knowledge and experience back home to share with others in hopes to motivate them to seek out opportunities to see the world.  I strongly believe Nelson Mandela as he says, “There is nothing like returning to a place that remains unchanged to find the ways in which you yourself have altered.”  Sometimes you can leave a place and find that the only thing that has changed after the time away is you.
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Immerse in Culture

One of the best ways to learn about a culture is to visit the area and be surrounded by it through the people, customs, food, industry, etc. of the country.  Throughout my Singapore journey I learned something new about the Asian culture every day.  By the end of my trip, I found myself feeling very familiar in Singapore and easily falling into the day-to-day activities of the locals.  Over the eight weeks of my trip, the group I traveled with had the opportunity to make four side trips—two visits each to Malaysia and Thailand.  Singapore is perfectly located such that making trips to nearby countries is a cinch.  The weekend trips enriched my experience by giving me the opportunity to see significant landmarks such as the Petronas Towers in Kuala Lumpur, Malaysia, as well as providing another perspective on the culture on that side of the world. 
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 depicts Chinatown in Singapore.  In Chinatown, hawker stands lined the street selling various authentic food items ranging from steamed dumplings to durian ice cream.  This area is also well known for the number of booths where locals sell their goods including engraved Chinese stamps, lacquer art, and clothing.  A Chinese Heritage Museum is located in this area.  The museum is full of stories and memories of the Chinese culture’s past.  The museum was presented as if you were walking into a time machine.  Various sections were set up to portray the lives of the different kinds of workers in the Chinese culture.  It was astonishing to see the living conditions the families managed to survive in as well as to hear the hardships the people were able to overcome.  The Chinatown in Singapore was not the only Chinatown that we visited.  Most of the large cities in this area of the world also had their own versions of the “Chinatown.”  These generally were set-up similar to the one we toured in Singapore.  All provided a nice look into the Chinese culture although we did notice some Chinatowns are becoming quite commercialized (which served as a lesson to us to cherish the past and hold on to the precious memories and stories that still survive).
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While in Bangkok, Thailand, we decided to get in touch with our inner chefs and take a shot in preparing Thai food.  We signed up to participate in a Thai cooking class with Chef Nusi at the Silom Cooking School.  In this class, we shopped at a local market, learned the specifics in Thai ingredient selection and cooking techniques, and prepared five Thai courses!  The cooking class was such a great experience.  We were taught the reasons why certain foods were tied to Thai culture as well as how to identify various spices.  We left the class with smiles, full stomachs, and a cookbook and cooking skills to bring back to the United States to prepare the five course Thai meal for our family and friends.  This was another way to get fully involved in a cultural experience.  The food was fantastic, the atmosphere was relaxed, and the instructions were helpful and educational.
2. Gain Knowledge

Knowledge comes in many forms—experience, facts and figures, stories, numbers and values.  It is not a tangible item; it is not something that can be represented by a set of results.  Therefore, explaining how I “gained knowledge” in this experience seems a little trivial.  Every day you learn something new that is filed away as knowledge.  My Singapore experience abroad presented numerous opportunities to gain knowledge in the areas of research, culture, and personal growth.
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The Buddhist statue shown to the left is located in Bangkok, Thailand.  There are many temples throughout Thailand each with a special purpose and meaning to the people of worship.  I did not participate in the prayer and offerings but simply by talking with the people, observation, and reading background history and relevance on the Buddhist temple, I gained an immense amount of knowledge.  The temple visits were breathtaking with their ornate and magnificent detailing in rich colors and gold, and the stories within each temple were very interesting.  The grandeur of the statues and temples reflected their importance to the Southeast Asian culture.  Temples were also seen in Singapore and Malaysia.
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Another student and I were able to attend the ICMAT in Suntec City, Singapore.  This was a professional conference with five days of plenary speakers, posters, and oral presentations on a wide variety of topics and was brought to our attention by Dr. Alexis.  There was so much going on from day to day to document research that is happening all over the world.  I was amazed at some of the research questions posed and the routes in which people are solving today’s challenging problems.  I learned a lot from the oral presentations in not only an educational sense but also in presentation skills such as PowerPoint creation, presentation delivery, and presentation organization.  The plenary speakers were one of my favorite components of the conference.  These speakers were successful researchers sharing their stories and knowledge in their field of expertise—truly engaging and interesting to hear the accomplishments from the plenary speakers!  I gained insight from the presented research but also on a personal level I could envision myself in their position as to whether or not the research path was the direction I could see my life heading.
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While in Bangkok, Thailand, the group decided to tour the area via a long boat.  This experience gave us a cultural outlook as the tour guide steered us through areas deeper into Thailand.  Getting a perspective away from the city was a nice change of pace.  As we toured the area, we could see the way of life of the Thai people.  It was a peaceful time to reflect on the similarities and differences between cultures.  The boat tour also passed us briefly by Buddhist temples and other significant attractions from the river.  The cultural knowledge gained from this activity helped me obtain a worldlier point of view.
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The group trip planned by Dr. Alexis was to Tioman Island, Malaysia.  It was here where we were given the opportunity to snorkel in the clear, blue waters just off of the place where we were staying.  It was a fantastic experience to see the corals and fish that go unseen by many.  The Tioman Island trip offered a chance to experience the underwater life up close.  It was truly and exceptional experience to watch the creatures in their habitat and observe them from just a few feet away!
3. Get Involved

Conducting research was the motivating factor for my travel to Singapore.  My project was based on investigating the effect of hydroxyapatite nanoparticle morphology on osteoblast cells.  The application is particularly significant for treating bone diseases such as osteoporosis.  The project went through a series of phases to reach an opportunity to get hands-on experience in the laboratory.  I investigated gold nanocrystals to discover whether or not different shapes had been created for this material.  In addition to looking at gold, I also researched areas in micelle shape and the parameters which can be changed to obtain different morphology of nanoparticles including surfactants, pH value, temperature, synthesis, concentration, and ratio.  
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The first synthesis method for hydroxyapatite nanoparticles included the use of the surfactant, cetryltrime-thylammonium bromide (CTAB).  The protocol was provided by Dr. XinXin Zhao of the School of Materials and Science Engineering at NTU.  Ideally, this technique would result in needle-shaped nanoparticles.  The SEM image shown in Figure 1 displays quite the opposite type of particles—spherical in shape and micron size.  These differences were noted, and the following suggestions were made by Prof. Loo to try and synthesize nano-sized particles:  
1. Dissolve the CTAB completely. 2. Try synthesis at room temperature. 3. Stop the experiment after 3 hours.  
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With poor results using a surfactant, it was decided to approach the hydroxyapaptite nanoparticles synthesis with a co-precipitation technique that did not use a surfactant.  The protocol was taken from Prof. Loo’s, et al. paper Synthesis and hydrothermal treatment of nanostructured hydroxyapatite of controllable sizes in Journal of Materials Science: Materials in Medicine (2008).  It was chosen to use temperature as the variable in the experiment to see if this parameter could induce a change in morphology of the hydroxyapatite crystals.  Four temperatures were selected—4(C, 25(C, 60(C, and 80(C—for the experiment.  The synthesis period was also changed to 24 hours to allow a longer period of time for the particles to grow in the c-axis direction.  Rod-shape particles were expected using this protocol.
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The first round of hydroxyapatite crystals using Prof. Loo’s published protocol did not yield a nano-size or rod-shaped crystal.  After consideration, it was concluded that the potential issue was the route in which the sample was being prepared for image using the FESEM.  The sample was being dissolved in ethanol solution and dropped onto a silicon wafer to be dried at room temperature.  Once dry, the samples were coated with platinum for 60 – 80 seconds.  It was determined that by re-hydrating the sample in ethanol solution, we were defeating the purpose of lyophilizing the hydroxyapatite crystals during synthesis.  Therefore, in FESEM images aggregates shown in Figure 2 were observed.    The aggregates also caused for more charging in the scope and thus poorer image quality.  For the second round of experiments, the samples were be prepped simply by sprinkling the freeze-dried sample onto carbon tape and coated [image: image12.jpg]DabdklU =358




with platinum for 60 – 80 seconds.

Figure 3 illustrates the hydroxyapatite crystals synthesized at various temperatures—4(C, 25(C, 60(C, and 80(C.  The particles again were micron sized and this time appeared flaky with sharp edges.  Careful consideration to the synthesis method was given.  It was determined that stirring needed to be continuous during synthesis to allow complete crystal growth for rod-shaped nanoparticles.  Figure 4 depicts the average zeta potential value evaluated for the HA particles.  All values are negative which is important to note because in an ideal system to be used in the body, we would want all particles to have the same charge to prevent aggregation and encourage dispersion.


Future experiments have been planned to work towards obtaining nanoparticles in at least three different morphologies as shown in Figure 5.  Focusing on two extreme temperatures and synthesis times, we hope to see a definite change in morphology.  We have also chosen to change the pH of one sample to investigate if any change occurs with respect to pH.
I was also able to get involved by attending the Capstone Project Presentations held at the Singapore Institute of Management (SIM) per suggestion of Dr. Alexis.  Students from various institutes presented their research in poster format.  The poster session included many applications and covered many topics.  By attending this symposium at the beginning of my Singapore experience, I gained a positive perspective on the research being conducted across the globe and networked with Singaporean students.  
This summer was a growing experience.  My eyes were opened to new ideas, concepts, and processes.  I recently received an email from an MIT student, Amil Mody, whom sums up one of the lessons I learned in Singapore quite well—the difference between leading and executing.

“At my previous job, I did "lead" projects and various initiatives (at least according to my resume), but the end goal was always either very clear or at least easy to ascertain. There were certain leadership skills I needed to use - managing and motivating people, understanding and adapting to evolving project goals, etc. - but I'm now seeing that I was mostly just executing. Things are different when you have to lead a project, especially when determining the end goal is part of the project itself.

I've always been good at executing because I tend to pick things up pretty quickly. But this experience has been humbling, as I'm starting to see that the types of skills involved in truly leading a project are different. You need to be able to connect with people, determine who key stakeholders are and what they really care about, and come up with creative solutions that may be outside the realm of what anyone has thought about before. It's about piecing together disparate pieces of information, getting the right people to buy in, and communicating ideas to those people effectively.”
8 weeks later of making memories.  4 cultural side trips.  Endless journal articles read.  4 temperatures tested for the lab experiment.  1 woman changed for the better in more ways than one.  As I return home to step foot in a land of familiarity, I realize the magnitude of how much I have truly gained from this experience.  Apart from learning about the Southeast Asian culture, I have grown to better understand myself, the world as a whole, and the research process.  In these two months, the things I have learned are immeasurable.  Just by traveling to the other side of the world, I have been given a new perspective and now see many instances in new lights.  I am amazed at the things I have taken away from my interaction with the world!  Education is opportunity.  Experience is power.  Together these forces can change the world.
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I again express my appreciation for support from the Howard Hughes Medical Institute (HHMI) grant headed by Dr. Barbara Speziale, Clemson University Calhoun Honors College’s Educational Enrichment Travel Grant, and the South Carolina NASA Undergraduate Research Grant to travel and research abroad in Singapore and Dr. Frank Alexis from Clemson University for support and guidance.
Figure 1:  SEM image of hydroxyapatite crystals prepared at 25(C





Figure 2:  FESEM image of hydroxyapatite crystals prepared at 25(C





Figure 3:  FESEM image of hydroxyapatite crystals prepared at various temperatures.  A high pH of 11 – 12 was used for each crystal synthesis.





Figure 4:  Zeta potential values of HA particles synthesized at various temperatures, high pH  = 11 – 12.
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Figure 5:  Future studies








