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The Garcia Center for Polymers at Engineered Interfaces is a collaboration
of eleven academic, industrial, and government laboratories. The Center
was founded in 1996 and is named after the late Queens College professor,
Narciso Garcia, a pioneer in the integration of education and research. The
Garcia Center is funded by the National Science Foundation as part of its
Materials Research Science and Engineering Center (MRSEC) program. The
goal of the MRSEC is to combine the instrumentation and expertise of the
participating institutions into a coordinated research program on polymer
interface science. The principal focus areas include thin films, coatings, nano
composites, self assembled structures, biomaterials, a
and tissue engineering.
These areas address both the fundamental and applied aspects that are

relevant to the development of cutting-edge technologies in both
engineering and medicine. In the community, the mission of the center is to
serve as a valuable resource, providing easy access for technological
assistance to educational and industrial institutions. For information on the
numerous programs that are available, please see our web site at:

http://polymer.matscieng.sunysb.edu
The Research Scholar Program offers the opportunity for highs chool

teachers and students to perform research on the forefronts of polymer
science and technology together with the Garcia faculty and staff. Students
work as part of focused research teams and are taught to make original
contributions of interest to the scientific community. In addition to entering
national competitions, the students are encouraged to publish in revered
scientific journals and present their results at national conferences.

Our goal is to convey to the students the excitement we enjoy daily in
research. The program has no set time limits. Research is a lifelong learning
experience, and we hope to remain a resource to our students long after
“graduation”.

Miriam Rafailovich                                    Jonathan Sokolov
Professor, Garcia MRSEC                          Professor, Garcia MRSEC

“The program has no set time limits. Research is a lifelong learning experience, and we 
hope to remain a resource to our students long after ‘graduation’.”
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The Effect of Ocean Acidification and Oil Spills on Emiliania Huxleyi Transparent Exopolymer
Particles

Kunal Sangani and Mishka Gidwani
Fayetteville-Manlius High School and Neuqua Valley High School

Lourdes Collazo, Xiaolan Ba, and Dr. Miriam Rafailovich
Department of Materials Science, Stony Brook University

Dr. Cindy Lee and Carolina Cistern, Department of Marine Sciences, Stony Brook University
Increased atmospheric carbon dioxide has been the focus of marine scientists for the resulting

phenomenon of ocean acidification, which occurs when CO2 reacts with seawater to form carbonic acid.
This has important ramifications for marine ecosystems - reduced calcification in phytoplankton and corals,
loss of biodiversity in shallow reefs, and a brighter, noisier ocean.[1] The calcium carbonate shells of corals
also dissolve in acidic conditions, harming these organisms and releasing large amounts of trapped CO2 back
into the ocean.[2]

One important mechanism for the removal of carbon dioxide from the atmosphere involves
marine phytoplankton. As these organisms photosynthesize, they store atmospheric CO2 as organic matter.
When stressed, phytoplankton secrete a polysaccharide known as TEP (Transparent Exopolymer Particles).
TEP acts as a glue, creating aggregates of coccolithophores and debris (Figure 1-a). As these aggregates
become larger, they sink and sediment on the ocean floor, and their organic carbon is not returned to the
atmosphere.[3]

We cultured Emiliania Huxleyi, a coccolithophore species 3-7 μm in diameter. We engineered
an apparatus to achieve optimal conditions for cell growth. Using HCl and NaOH, we titrated the pHs of
each culture - one was adjusted to a pre-industrial pH of 8.3, another was left at 8.0, and the last was
changed to 7.7, the estimated ocean pH in year 2200.

We stained our cultures with Alcian Blue and measured light absorbance to determine the
amount of secreted TEP. We also measured rheologies to see the impact of pH on the mechanical properties
of TEP. We used the Atomic Force Microscope to measure changes in cell and TEP mechanics between pHs,
specifically the “stickiness” of the cell. This testing proved challenging as E. Hux. has no binding sites and
would not adhere strongly enough to be viewed (Figure 1-b).

Oil spills cause incalculable damage to nearby ecosystems. We observed the effect of soluble
oil dispersal through the photic zone on aggregation. We prepared two roller tanks - one with seawater and
one with seawater and soluble oil. The tank motion simulated natural ocean currents and promoted
aggregation, allowing us to measure the time till aggregation and the nature of the aggregates. We compared
these tanks to find the effect of oil on aggregation.

[1] Doney, S. C., W. M. Balch, V. J. Fabry, R. A. Feely. 2009. Ocean Acidification: A critical emerging problem for the ocean sciences. Oceanography, Vol. 22, No. 
4: 16-25.
[2] Riebesell, U., I. Zondervan, B. Rost, P. D. Tortell, R. E. Zeebe, F. M. Morel. 2000. Reduced calcification of marine plankton in response to increased 
atmospheric CO2. Nature, Vol. 407: 311-313.
[3] Engel, A., B. Delille, S. Jacquet, U. Riebesell, E. Rochelle-Newall, A. Terbrüggen, I. Zondervan. 2004. Transparent exopolymer particles and dissolved organic 
carbon production by Emiliania Huxleyi exposed to different CO2 concentrations. Aquatic Microbial Ecology, Vol. 34: 93-104.

Figure 1: (a) A large aggregation of yellow-orange Emiliania Huxleyi cells within white TEP (b) Several Emiliania Huxleyi cells adhering to a PVP thin film on a 
silicon wafer



Population and Degradation Studies of Marine Bacteria 
Marinobacter aquaeolei strain VT8

Ijeamaka Anyene1, Tiara Marshall2, Lourdes Collazo3, Omar Warsi3, Dr. Dykhuizen3, Dr. 
Miriam Rafailovich3

Brentwood High School, Brentwood, New York1. Cornell University2. Stony Brook 
University3.  

Marinobacter aquaeolei strain VT8 is a species of bacteria that is found in
throughout the water column and in the deep ocean. M. aquaeolei able to utilize organic acids
and amino acids and the VT8 strain has the ability to use n-alkanes as its sole carbon
source[1]. This bacteria plays a vital role in its marine environment by its ability to degrade n-
hexadecane, pristine, and some crude oil components.

Marinobacter aquaeolei was initially cultivated in halomonas medium (HM) at 30°C for
all studies. A growth curve was then conducted with the M. aquaeolei in suspension in HM,
HM supplemented with small percentages of crude oil obtained from Sigma Aldrich, and
water with limited nutrients also supplemented with crude oil. This was to assess the
bacteria’s growth while in different mediums. The measurements of amount of bacteria were
obtained using a cell density meter measuring the absorbance at 600 nm.

Degradation studies were then conducted in 6 well plates. 100 µl of a constant amount
of Marinobacter aquaeolei was placed in each well containing 5 mL of the halomonas medium
and crude oil to assess M. aquaeolei’s degradation ability of various amounts of crude oil over
a span of 27 hours.

[1] Huu, N. et. Al. “Marinobacteraquaeolei sp. nov., a halophilic bacterium isolated from a Vietnamese oil-producing 
well” International Journal of Systematic Bacteriology. (1999)
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Figure 1: Growth Curve of E. coli K12 using
absorbance

Immobilization of E. coli K-12 for Future Oil Remediation Applications
William Genova1, Lauren Herrera1, Tiara Marshall2, Lourdes Collazo3, Miriam Rafailovich3

1Brentwood High School, Brentwood NY 11717
2Cornell University, Ithaca NY 14850 

3SUNY Stony Brook, Stony Brook NY 11790
Although the Deepwater Horizon has stopped, millions of tons of crude oil are left spilt across the

Gulf of Mexico. The hard and tedious task that lay ahead is to remediate the oil-stricken waters. To stray
away from hazardous oil-remediating techniques, a novel, environmentally safe method to clean-up oil
needs to be instituted.

A strategy that has been costly and challenging, but has shown promise, is the encapsulation
of oil-degrading microbes. This method will allow for a system to be created that will not harm the
environment and expose it to an abundance of outside microorganisms. The purpose of our research is to
examine if the embedment of microbes within a hydrogel is possible for future oil-remediation strategies.

The bacterium utilized for immobilization was Escherichia coli K-12. The gram negative rod-shaped
bacterium is a widely used model organism that will represent the capabilities of other microorganisms
while encapsulated. A growth curve was created for the E. coli within Lysogeny broth media and the
absorbance was found every half hour for ten and a half hours. E. coli reached optimal absorbency at hour
ten, which meant the bacteria was at its highest population (Figure 1).

Currently E. coli is being immobilized with the Calcium alginate gel beads. Utilized due to it
not having any toxic effects on organisms, the Calcium alginate beads will provide a cross-linked polymer
for the E. coli to be embedded on. E. coli is embedded in the beads by being placed in LB media that is
combined with Sodium Alginate. The mixture is then added drop-wise to Calcium Chloride to create the
Calcium Alginate beads. Experiments are being currently done to examine the survival of E. coli, and the
percentage of E. coli being immobilized within the Calcium Alginate beads.

E. coli is also being encapsulated in Pluronic F-127. This copolymer is a thermo reversible
gel that gels at body temperature. The polymer is widely used for drug delivery and tissue engineering due to
it not being biodegradable, but we are examining if it can be applicable in encapsulating bacteria. To do so,
we immobilized the E. coli into the Pluronic while it is in its liquid stage. It is then placed in the incubator to
allow the uncrossed linked co-polymer to solidify. Proliferation tests will ensue to examine the capability of
the Pluronic as an effective polymer.

Once tests are completed, results will show whether or not future applications are possible. If
they are, embedment of the oil-degrading bacteria, Marinobacter aquoli will follow and the same tests will
be repeated to ensure that the bacteria can survive. Oil degradation tests within the hydrogels will also be
explored to ensure the bacteria can remediate within the gels.
[1] Sun, Kunshan. "Thermogelling Aqueous Fluids Containing Low Concentrations of Pluronic F127 and Laponite Nanoparticles." 2010 American
Chemical Society(2010): n. pag. Web. 8 Aug 2010. <http://complexfluids.umd.edu/papers/64_2010g.pdf>.
2Tao, Xue-Qin et al. “Rapid Degradation of Phenanthrene by Using Sphingomonas sp. GY2B Immobilization in Calcium Alginate Gel Beads”
Environmental Research and Public Health (2009)

http://complexfluids.umd.edu/papers/64_2010g.pdf�


EVERY DAY STARTS WITH A GROUP MEETING

CHECK SCHEDULE DAILY!

MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY

Week 
of 

6/28

28
10:00 AM General 
meeting
11:00 AM  Srinivas
Pentyala
12:00 PM Michael 
Hadgyargyrou
1:00 PM Lunch
3:00 PM ID cards and 
campus tour

29
10:00AM General 
meeting
11:00 AM Kim Auletta
Chemical waste
12:00 PM Hazardous 
Waste, Jeff Carter
1:00 PM Lunch
1:45 PM Biological 
Hazard  Bob 
Holthausen
2:30 PM 
“Occupational 
Exposure, Louis 
Mancuso
3:30pm ID cards and 
campus tour

30
10:00 AM General 
meeting
10:30am DNA: 
Jonathan Sokolov
11:30 AM Vladimir 
Jurokowski
12:30 AM On-site 
Training and Lunch: 
Group I
1:30 PM On-site 
Training and Lunch: 
Group II
3:15 PM Safety Quiz

1
10:00 AM General 
meeting
10:30 AM Donna 
Tuminello: Patents 
11:30AM 
"Biomineralization-
nature's nanomaterials, 
studied by synchrotron 
x-rays Elaine Dimasi
12:030 PM Lunch
1:45 PM Facilities Tour

2
10:00 AM  General 
meeting
11:30 AM  Learning 
Science Databases / 
Excel Tutorial
1:30PM  Pizza Lunch/ 
Journal Club

Week 
of 7/5

5

HAPPY 
4TH OF 
JULY!

6
10:00AM General 
meeting
10:30 AM Peter Brink: 
Patch Clamping
11:15 AM Distribution 
of lab boxes, lab 
notebooks, storage, etc.
1:00 PM Lunch
2:00 PM Ellipsometer:
Jonathan Sokolov

7
10:00 AM General 
meeting
10:30 AM Cindy Lee
11:15 AM Dr. Doug 
Foerth
12:00 PM Lunch 
1:00 PM 
Spinning/Journal Club
2:30 PM Journal Club/
Spinning

8
10:00 AM General 
meeting
10:30 AM  Steve 
Schwarz
11:15 AM Thomas 
Cubeaud
12:00 PM Lunch
12:30 PM Spinning and 
Journal Club

9
10:00AM General 
meeting
10:30 AM  Richard 
Gross
11:30 AM T.A. 
Vanakatesh
12:30 PM Statistics
1:00 PM Pizza Lunch

Week 
of 

7/10

12
10:00 AM General 
meeting 
10:30 AM Kalle Levon
11:15AM Brook Ellison
12:00 PM Charles 
Fortman
12:30 PM Lunch
1:30 PM  Project 
distribution./ Spinning 
lecture /Data Processing

13
10:00AM General 
meeting
10:30 AM  Marcia 
Simon
11:30 AM   Dillip
Gersappe
12:30 PM Lunch
1:30 PM  Project 
Distribution

14
10:00 AM General 
meeting
10:30 AM  Yizhi Meng
11:30 AM  Richard 
Clark
12:30 PM  Lunch
1:30 PM  Project 
Distribution

15
ATLANTIS 

MARINE 
WORLD 

AQUARIUM 
TRIP

16
10:00AM General 
meeting
10:30 AM  Mr. Allen 
Sachs Science 
Competition  and 
Required paperwork 
1130AM Statistics: 
Miriam Rafailovich
12:00 PM Pizza Lunch

Summer Program 
Schedule of  Activities



Week 
of 7/19

19
10:00 AM General 
meeting
10:30 AM WORK!

20
10:00AM General 
meeting
11:00 AM 
Leishmaniasis: Dr. 
Adil Allahverdiyev
11:30 AM LUNCH!
12:30 PM WORK!

21
10:00 AM General 
meeting
10:30 AM WORK!

22
10:00 AM General 
meeting
10:30 AM WORK!

23
10:00AM General 
meeting
10:30 Speakers: 
Spinning Group
12: 00  Pizza Lunch

Week 
of 7/26

26
10:00 AM General 
meeting
10:30 AM WORK!

27
10:00 AM General 
meeting
10:30 AM WORK!!!!
11:30 AM LUNCH!
12:30 PM WORK!!!!

28
10:00 AM General 
meeting
10:30 AM WORK
4: 00 Baseball Game

29
10:00 AM General 
meeting
10:30 AM WORK

30
10:00 AM General 
meeting
10:30 AM Student 
Presentations
11:30 AM  BBQ

Week 
of 8/2

2
10:00 AM General 
meeting
10:30 AM WORK!!!!

3
10:00 AM General 
meeting
10:30 AM WORK!!!!

4
10:00 AM General 
meeting
10:30  Mary Cowman
11:00 AM Student 
Presentations
WORK
4:00 PM Baseball 
Game

5
10:00 AM General 
meeting
10:30 AM WORK
6PM Fishing Trip!

& BBQ

6
10:00AM Group 
Meeting
11:00  AM Student 
Presentations
Pizza Lunch

Week 
of 8/9

9
10:00 AM General 
meeting

CANOE TRIP!

10
10:00AM General 
meeting
11:00 AM 
Student Presentations
WORK

11
10:00 AM General 
meeting
11:00 AM 
Student Presentations
WORK

12
10:00 AM General 
meeting
11:00 AM
Student Presentations
WORK

13
10:00 AM – 1:00 PM 

GARCIA
SYMPOSIUM

SAC Ballroom A



Dr. Srinivas Pentyala Dr. Charles Fortman

Mrs. Kim Auletta Dr. Jayant R. Kalagnanam

Dr. Bob Holthausen Dr. Marcia Simon

Ms. Godlind Johnson Dr. Richard Gross

Dr. Steven Schwartz Dr. Yizhi Meng

Dr. Elaine Dimasi Dr. Peter Brink

Dr. Dilip Gersappe Dr. Richard Clark

Mrs. Donna Tumminello Mrs. Andrea Lipack

Dr. Vladimir Zaitsev Dr. Tom Butcher

Dr. Michael Hadjiagyrou Dr. Pat Bossert

Dr. Cindy Lee Dr. Richard Fine

Dr. Hyum Jun Kim Miss Veronica Collazo

Dr. Gary Halada Miss Lauren Collazo

Dr. Vladimir Jurokovski Mrs. Manuela Sherrard
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