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Personal	
  Background	
  

•  B.S.	
  Biology	
  from	
  UC	
  Riverside	
  

•  Taught	
  Biology,	
  Environmental	
  

Science	
  and	
  Robo;cs	
  at	
  ACE	
  Charter	
  



Objec;ves	
  for	
  RET	
  I	
  	
  

1.  Create	
  Propargyl	
  Glycidyl	
  Ether	
  (PGE)	
  
2.  Polymerize	
  PGE	
  to	
  create	
  Poly-­‐PGE	
  

3.  Poly-­‐PGE	
  polymer	
  is	
  soluble	
  in	
  water	
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Polyethylene	
  Glycol	
  (PEG)	
  

•  Applica;ons	
  –	
  cosme;c	
  products,	
  lubricant,	
  
laxa;ves,	
  pharmaceu;cal	
  

•  Advantages	
  –	
  not	
  toxic,	
  reduce	
  proteoly;c	
  
degrada;on	
  (opsoniza;on),	
  hydrophilic	
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   Poly-­‐PGE	
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PGE	
  Synthesis	
  Method	
  

hXp://upload.wikimedia.org/wikipedia/commons/d/d5/Epichlorohydrin.png	
  
hXp://upload.wikimedia.org/wikipedia/commons/3/36/Propargyl_alcohol.png	
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PGE	
  Purifica;on	
  Method	
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PGE	
  Data	
  
	
  	
  	
  	
  	
  	
  	
  1H	
  NMR 	
   	
  	
  	
  	
  	
  	
  	
  	
  Gas	
  Chromatography	
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Gel	
  Permea;on	
  Chromatography	
  
(GPC)	
  

•  Uniform	
  but	
  contained	
  short	
  
oligomer	
  chains	
  

•  Did	
  not	
  meet	
  the	
  10	
  kDa	
  
molecular	
  mass	
  target	
  

hXp://en.wikipedia.org/wiki/File:GPC_instrument.jpg	
  



Trimethylsilyl	
  Chloride	
  (TMS-­‐Cl)	
  
Protec;on	
  of	
  Terminal	
  Alkyne	
  

+ Si	
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0°C under argon 

PGE-­‐TMS	
  



	
  1H	
  NMR	
  of	
  PGE-­‐TMS	
  

About	
  60%	
  
of	
  star;ng	
  

PGE	
  was	
  

protected	
  

by	
  TMS	
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Anionic	
  Polymeriza;on	
  Without	
  
Protec;ng	
  Terminal	
  Alkyne	
  

hXp://en.wikipedia.org/wiki/File:Alkohol_benzylowy.svg	
  
hXp://en.wikipedia.org/wiki/File:Ethylene-­‐oxide-­‐2D-­‐skeletal.png	
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Anionic	
  Polymeriza;on	
  Results	
  

•  Polymer	
  had	
  a	
  molecular	
  weight	
  of	
  
9	
  kDa	
  approaching	
  the	
  10	
  kDa	
  
M.W.	
  target	
  

•  Polymer	
  size	
  were	
  not	
  uniform	
  and	
  
had	
  high	
  dispersity	
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Ac;vated	
  vs	
  Anionic	
  	
  
Polymeriza;on	
  

Ac:vated	
  
Monomer	
  -­‐	
  
Short	
  oligomers	
  	
  	
  

Anionic	
  -­‐	
  
Long	
  polymer	
  
chains	
  but	
  not	
  
uniform	
  



Future	
  Work	
  

•  Copolymerize	
  PolyEthylene	
  Oxide	
  with	
  PGE	
  
to	
  create	
  the	
  func;onal	
  group	
  	
  

•  Find	
  a	
  controlable	
  process	
  to	
  polymerize	
  
PGE	
  

•  Explore	
  Poly-­‐PGE	
  poten;al	
  as	
  a	
  drug	
  carrier	
  



Personal	
  Growth	
  
•  Learned	
  about	
  innova;ve	
  	
  
	
  	
  	
  	
  current	
  and	
  prospec;ve	
  	
  

	
  	
  	
  	
  future	
  research	
  topics	
  

•  Refreshed	
  and	
  applied	
  	
  
	
  	
  	
  	
  knowledge	
  in	
  chemistry	
  	
  

	
  	
  	
  	
  to	
  contribute	
  to	
  society	
  

•  Improved	
  knowledge	
  in	
  polymer	
  chemistry,	
  lab	
  
techniques	
  &	
  equipment	
  usage	
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