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WHAT ARE WE
WORKING WITH?

WHO Lis t Solub ility Crysta l 
Structure Ce pha losporins Com pound X

45  Ye a rs !!
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Structure  a nd  pe rta in ing  in form a tion

=  sod ium
=  ca rbon
=  oxyge n
=  su lfur
=  n itroge n

Possib ilit ie s  for hype rcoord ina tion  by 
sm a ll O-be a ring  solve n ts  during  
crys ta lliza t ion



Ba ckg ro u n d

* Ap p lic a t io n s
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Va lle t-Re gí,  M.;  Colilla ,  M.;  Gonzá le z,  
B.  Me dica l Applica t ions  of Orga n ic–
Inorga n ic Hybrid  Ma te ria ls  with in  the  
Fie ld  of Silica -Ba se d  Bioce ra m ics .  
Che m . Soc.  Rev. 2011,  4 0 (2 ) ,  5 9 6 –
6 0 7 .  



Fo r m u la t io n
*  Dr u g  d e liv e r y  –

d r u g  s t a b ilit y

*  I n v o lv e s  le a v in g  

s o lv e n t  s y s t e m s  

a n d  d r u g  s y s t e m s  

a t  r o o m  

t e m p e r a t u r e
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P o w d e r  X-

Ra y  

Diffr a c t io n  

( P XRD)

Etha nol Me tha nol Wa te r

Drug

Gla sse s
Ke y  
Ta ke a w a ys :
- Drug  itse lf 
is  crys ta lline

- Gla sse s ,  
e ve n  a fte r 
m illing ,  a re  
a m orphous  
(b lobby a nd  
broa d ,  no 
crys ta lline  
orde r)
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Ke y Ta ke a w a ys :
- Sugge sts  Tg which  
poin ts  to  g la ss

- The  drug  doe s  not  
d isp la y th is  
inde pe nde ntly

X
X
X
X
X
X
X

Diffe r e n t ia l S c a n n in g  Ca lo r im e t r y  ( DS C)



P r o t o n  
Nu c le a r  
Ma g n e t ic  
Re s o n a n c e
( 1 H NMR)
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Ke y Ta ke a w a ys :
- Com pound X is  not  
cha nging  (or 
cha nging  ve ry 
m in im a lly)  whe n  
p la ce d  in to the  g la ss  
a nd  re -d issolve d  

D2O

-OCO CH3

2 -CH2

N-OCH3

Port ions  of Com pound  X

Muhta di,  F.  J. ;  Ha ssa n ,  M. M. A. Ce f.  Ana lyt ica l 
Profile s  of Drug Subs ta nces 1 9 8 2 ,  139–168 .  



Vis u a l Te s t

O n e  m o n t h  
- l ig h t

O n e  m o n t h  
- d a r k
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Ke y  Ta ke a w a ys :
- Sa m ple  doe sn’t  
a ppe a r to  be  
de gra d ing  whe n  le ft  
in  ligh t  for p rolonge d  
pe riods

D e c o m p o s e d  
S a m p le
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D e c o m p o s e d  
S a m p le

N o n - D e c o m p o s e d  

S a m p le
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P r e lim in a ry  IR 

( I n fr a re d )  Da t a

Etha nol Anne a le d Wa te r Anne a le d Me tha nol Anne a le d

Drug

-NH2
-NH, 
-NH2

-S-CH2C= O

Muhta di,  F.  J. ;  Ha ssa n ,  M. M. A. Ce f.  Ana lyt ica l Profile s  of Drug Subs ta nces 1 9 8 2 ,  139–168 .  

Ke y  Ta ke a w a ys :
- Com pound X is  not  cha nging  (or 
cha nging  ve ry m in im a lly)  whe n  p la ce d  
in to the  g la ss  AND a nne a le d



CONCLUSIONS  
AND FUTURE 
WORK
 Ap p ly  fo r  b e a m  t im e  a t  NI S T !  

 P e r fo r m  HP LC ( Hig h - P e r fo r m a n c e  Liq u id  Ch r o m a t o g r a p h y )

 P e r fo r m  I R  a n d  Ra m a n  o n  e v e r y t h in g

 O p t ic a l p r o p e r t ie s

 Mill fo r  d iffe r e n t  le n g t h s  o f  t im e  t o  d e t e r m in e  w h e r e  r e - c r y s t a lliz a t io n  o c c u r s

 T h a n k s  t o  Dr.  R u n č e v s k i ( P I ) ,  Dr.  Br o w n  ( m e n t o r ) ,  Dr.  Kle in  ( NI S T ) ,  Dr.  To liv e r  ( S UR F 
Dir e c t o r ) ,  Dr.  Te ix e ir a ,  Dr.  Bo r c h e r s ,  a n d  Dr.  Du r a  ( O U Dir e c t o r s )
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Q u e s t io n s ?  
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