
AEROSPACE

Researchers in faculty member Brian Thurow's lab have
been developing advanced laser  d iagnost ics sui table for
measurements in  h igh-speed and react ing propuls ion-re lated
flows. The centerpiece of this development is a home-built,
pulse-burst laser system capable of producing high-energy
pulses at repetit ion rates exceeding 1 MHz and wavelengths
ranging from 266 to 1064 nanometers. Used in conjunction
with a high-speed camera capable of 500,000 frames per
second, the laser can be used to take high-speed flow
measurements us ing techniques such as p lanar  laser- induced
f luorescence and s imple f low v isual izat ion.

The instrumentation wil l be used to study problems related
to miss i les,  a i rp lanes and hel icopters.  The f low associated
with most applications is turbulent and, therefore, inherently
3-D and complex.  Thurow's research group is  the only one in

the  wor ld  w i th  th is  3 -D imag ing

capabil i ty.

One o f  the  most  s ign i f i can t

applications of the system has

been for the acquisit ion of 3-D

f low images.  For  3 -D imag ing ,  a

ga lvanomet r ic  scann ing  mi r ro r  i s

used to scan the high-repeti t ion

laser  sheet  th rough the  f low

f ie ld  w i th  a  h igh-speed camera

record ing  the  in rage a t  each

scan loca t ion .  A  3-D image

can then be reconstructed from the stack of 2-D images.
The overall acquisit ion process can be completed in tens of
m icroseconds.

3-D imaging technique used to
visual ize f low of  a turbulent  iet .

CHEMICAL

Auburn  Eng ineer ing  researchers

Mark  Byrne and Jacek  Wower
(An imal  Sc iences)  have deve loped a

way to  cont ro l  the  re lease o f  d rugs

in to  the  body  and,  as  a  resu l t ,  reduce

the  f requency  o f  doses  and s ide

ef fec ts  f rom mul t ip le  med ica t ions .

The i r  work  invo lves  harness ing  the
power  o f  nuc le ic  ac ids  to  cont ro l  the
ra te ,  re lease amount  and de l i very

loca t ion  o f  med ica t ions  th roughout

the body.

Byrne and Wower ,  a long w i th  doc tora l  s tudent  S iddar th
Ven l<a tesh,  use  t iny  RNA molecu les  ca l led  ap tamers  to  cont rc
the  re lease o f  d rugs .  For  each pa t ien t ,  the  drug  de l i very  can

be se t  to  occur  a t  var ious  ra tes  or  under

cer ta in  cond i t ions ,  inc lud ing  exposure  to  an
enzyme or  reach ing  a  spec i f i c  tempera ture .

Un l ike  pas t  s tud ies ,  th is  techno logy  is
capab le  o f  de l i ver ing  doses  o f  mu l t ip le

drugs  a t  d i f fe ren t  ra tes  or  a  s ing le  d rug  a t
cont ro l lab le  and ex tended ra tes  f rom one
medica l  dev ice .

The research  team,  wh ich  a lso  inc ludes

doctora l  s tudent  Padma Sundaram,  i s  a lso
us ing  go ld  nanopar t i c les  fo r  ta rge t ing

spec i f i c  ce l l s  to  de l i ver  in jec tab le  d rugs .
-  

;  go ld  nanopar t i c les  a re  b iodegradab le  o r  excre tab le  and
. ' -  be  in jec ted  d i rec t l y  in to  the  b loods t ream a long w i th  the
' : : i i ca t ion .  The combina t ion  cou ld  p rove to  be  an  impor tan t

, : , -c  fo r  p rov id ing  mul t ip le -drug  re leas ing  car r ie rs  capab le  o f
; :  v e r i n g  t h e  r i g h t  a m o u n t  o f  m e d i c a t i o n  a t  t h e  r i q h t  t i m e .
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CIVIL

As new guidel ines have been proposed regarding construct ion
si te runof f ,  eros ion and sediment  contro l  is  quick ly  becoming
a focus within the construction industry. To address these
new regulations, the Alabama Department of Transportation
has teamed wi th Auburn 's  Highway Research Center  to
develop methods for evaluating erosion and soil control best
management practices (BMPs) used at highway construction
si tes.  The current  chal lenge fac ing the industry  inc ludes a
lack of  sc ient i f ic  understanding on t radi t ional  BMps and the
util i ty of new technologies that are constantly introduced.
Therefore, a standard means to evaluate these BMps using
both intermediate- and field-scale testinq is neeoeo.

In  response to  th is

need,  an  innovat ive

testing faci l i ty has
h o a n  r l a c i n n a . l

to conduct both

in te rmed ia te -  and

f ie ld -sca le  tes t ing

under  cont ro l led

cond i t ions  to  eva lua te

cur ren t  and fu tu re

eros ion  and sed iment  cont ro l  BMPs.  The in te rmed ia te -sca le

exper iments  a re  des igned to  mimic  rea l -wor ld  cond i t ions
experienced on highway construction sites and are conducted
under simulated rainfal l .  The f ield-scale faci l i ty focuses on
testing dif ferent ditch check practices as well  as drop inlet
protection devices with respect to sediment control.

The NCAT faci l i ty  enables researchers to test
erosion and sediment contro l  solut ions in a
smal l -scale,  real-wor ld environment.
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