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FIBROBLAST

SIR IPO R N  L E A N G A N A N K H U N  : U T IL IZA T IO N  O F E LE C T R O S P U N  S ILK  F IBR O IN  

FIBERS A S  S C A F F O L D IN G  M A TE R IA L FO R SK IN  R E G E N E R A T IO N . THESIS  

A D V IS O R  : ASST. PROF. D U A N G D A O  A H T -O N G , Ph.D . TH E S IS  C O A D V IS O R  : 

A S S O C . PROF. PITT S U P A P H O L, Ph.D ., 82 p p . ISBN  9 7 4 -1 4 -2 8 8 5 -5 .

เก th is research, the e ffects  o f e lectrosp inn ing  param eters [s ilk  fib ro in  (SF) solution  

concen tra tions  and  a pp lie d  vo ltages ] on the m orpho logy and d iam ete rs  o f e lectrospun  SF fibers  

from  Bombyx mori (B.mori) w ere  investiga ted . The range o f SF so lu tion concen tra tion  s tud ied  was  

from  42 % (w/v) to  52%  (w/v) and the range of app lied  vo ltage  s tud ied  w as from  15 kV to 30 kV. 

The results ind ica ted  tha t the optim al cond ition  fo r fab rica tion  o f the uniform  SF nanofibers w ithout 

b ea ds  w as 50%  (w/v) SF so lu tion w ith  an a pp lied  vo ltage  o f 25 kV over a co llec tion  d is tance  o f 15 

cm  using  a gau ge  20 needle. The m orpho logy, therm al p roperties, and  su rface  charac te ris tic  o f 

a s-p repa red  and hya luron ic ac id  (HA) coating  e lectrospun silk fib ro in  w ere  investiga ted  by SEM, 

TGA, and ATR-IR, respective ly . Potential use o f the e lectrospun  SF fib e r m ats as sca ffo ld ing  

m ateria ls  fo r skin regeneration  w as eva lua ted  in com parison  w ith  H A -coa ted  e lectrospun  SF fiber 

m ats and so lu tion -cas t SF film s. The cy to tox ic ity  evaluation o f these m ateria ls w as ca rried  out 

based  on the ind ire c t cy to tox ic ity  evaluation p rocedure  using  a m ouse fib ro b la s ts  (L929), w hile  the 

a ttachm en t and the pro life ra tion  evaluation w as carried  out using  hum an fo reskin  fib rob las ts  (HFF; 

prim ary ce lls) and  im m orta lized  hum an kératinocytes (HaCaT). It w as  obsen /ed  that all o f the 

fib ro us  and the film  sca ffo lds  posed  no th rea t to the ce lls  and H A -coa ted  e lec trospun  SF fib e r mats 

su pp o rte d  both the a ttachm en t and the outgrow th  of ce lls  be tte r than the  o ther types  o f the 

sca ffo lds  at initia l s tage  o f cu lture , because  HA is a m ajor cons tituen t o f the  extrace llu la r matrix 

(ECM). M oreover, e lec trospun  SF fib e r m ats p rov ided  a h ig he r level o f su rface  area-to-volum e  

ratio  and porosity  fo r ce lls  to a ttach. Therefore, e lectrospun  SF fib e r  m ats w ith  or w ithout HA 

co a tin g  exh ib ited  a reasonab ly  good  potentia l fo r w ound  d ress ing  a nd /o r skin sca ffo ld ing  

app lica tions.
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