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New phase-change mater ia ls  o f fer  more  cho ices  for  de l iver ing  f rag i le  
pharmaceut ica ls  and  b iomater ia ls

 
Even  as  the  b iopha rma  i ndus t r y  i s  pay ing  c lo se r  a t ten t i on  to  qua l i t y  a s su rance  and  
p ro toco l  comp l i ance  i n  tempera tu re - con t ro l l ed  sh ipp ing ,  vendors  o f  packag ing  
sys tems  and  se rv i ces  a re  ro l l i ng  ou t  a  b roader  a r ray  o f  p roduc t  o f f e r ings .  A t  th i s  
f a l l ’ s  IQPC Co ld  Cha in  D i s t r i bu t i on  con fe rence  (Ph i l ade lph ia ;  Sep t .  22 -25 ) ,  
exh ib i to r s  we re  show ing  new insu la t i ng  and  tempera tu re - con t ro l  ma te r i a l s ;  new 
packag ing ;  and  a  w ide r  a r ray  o f  sh i pp ing  con ta i ne r  se rv i ces .   

Pe rhaps  the  one  a rea  o f  mos t  i n tense  deve lopment  i s  the  g row ing  va r i e t y  o f  phase -
change  ma te r i a l s  (PCMs)  to  p rov ide  a  p red i c tab l e ,  r e l i ab l e  t empera tu re  du r i ng  
sh ipp ing ,  even  ove r  ex tended  pe r i ods  o f  t ime .  T rad i t i ona l l y ,  the  i ndus t ry  has  
depended  on  wa te r -based  ge l  packs  fo r  coo l i ng  fo r  h ighe r  t empera tu re  ranges ,  and  
d ry  i ce  fo r  l ower  ranges ,  o r ,  a l t e rna t i ve l y ,  the  use  o f  “ac t i ve  con t ro l ”  v i a  ba t te ry -
powered  coo l i ng  and  hea t ing  sys tems .  Now,  PCMs  a re  re shu f f l i ng  the  i ndus t ry  
op t i ons .   

 

Tempera tu re - sens i t i ve  d rugs  rep resen t  abou t  10% o f  the  rough ly  $240 -b i l l i on  
pha rmaceu t i ca l  d i s t r i bu t i on  i ndus t ry ,  a c co rd ing  to  the  Hea l t hca re  D i s t r i bu t i on  
Management  Assoc ia t i on  (A r l i ng ton ,  VA) .  A  w ide r  va r i e t y  o f  d i agnos t i c  o r  c l i n i ca l -
t r i a l  ma te r i a l s  a re  a l so  coming  under  more  demand ing  tempe ra tu re - con t ro l l ed  
sh ipp ing  requ i rement s ,  a s  a re  b l ood  p roduc t s  ( see  p .  1 )  and  vacc ines .  In  mos t  
cases ,  these  p roduc t s  a re  sh i pped  in  an  i n su la ted  con ta ine r  wh i ch  u ses  i c e ,  ge l  
packs ,  and  o the r  ma te r i a l s  tha t  he lp  ma in ta in  the  requ i red  tempera tu re .  “W i th in  the  
pha rma commun i t y ,  t empera tu re - sens i t i ve  d rugs  and  c l i n i ca l  t r i a l  ma te r i a l s  can  l ose  
the i r  e f f e c t i veness  when  sub jec ted  to  tempera tu res  ou ts i de  the  p rede te rm ined  
accep tab le  r anges , ”  says  Ka r l  Sch lenke r ,  VP ,  M inneso ta  The rma l  Sc i ence  (MTS;  
P l ymouth ,  MN) .  “The  PCM work ing  w i th  o the r  i n su la to r s  can  m in im i ze  the  r i s k  and  
p rov ide  a  sa fe  sh ipp ing  a l t e rna t i ve  t o  ca r r i e r s  o r  re f r i ge ra ted  t rucks . ”   

A  case  i n  po in t  i s  MTS ,  wh i ch  c l a ims  to  have  l aunched  the  f i r s t  - 50°  sh ipp ing  
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con ta ine r ,  ca l l ed  C redo  Se r i e s  50M,  to  ensu re  con ten t s  fo r  l ong -du ra t i on  sh i pp ing  
rema in  f rozen  w i th in  t empera tu re - range  requ i rements .  “We ’ re  ve ry  exc i ted  to  
i n t r oduce  a  con ta ine r  tha t  w i l l  p rese rve  med i ca l  samp les  be t te r  t han  any  o the r  
op t i on  i n  the  marke tp la ce  and  cu t  down on  exo rb i t an t  sh i pp ing  cos t s , ”  S ch lenke r  
says .  “Ano the r  advan tage  i s  tha t  the  con ta ine r  w i l l  ho ld  pay l oads  a t  -50°C  fo r  th ree  
days ,  bu t  a f te r  f i ve  days  i t  w i l l  s t i l l  be  be low -18° ,  wh i ch  i s  s t i l l  v i ab le  fo r  mos t  
f rozen  med i ca l  r equ i rements . ”   

Reth ink ing  how to  get  there ,  in  a  temperature-contro l led  way  
A tempera tu re - con t ro l l ed  supp ly  cha in  depends  on  a  l o t  mo re  than  se lec t i ng  a  
su i tab le  con ta ine r ,  i n su l a t i on  and  coo l i ng  agen t .  Pha rma  sh i ppe rs—and  i ndus t ry  
regu la to r s—are  pay ing  more  a t ten t i on  to  va r i a t i ons  w i th in  sh ipp ing  veh i c l e s  
(pa r t i cu la r l y  r e f r i ge ra ted  t rucks )  and  to  s to rage  cond i t i ons  a t  t r ans i t  po in t s .  As  
supp ly  cha in s  fo r  bo th  commerc ia l  and  c l i n i ca l  p roduc t  de l i ve r i e s  ge t  l onger  and  
more  comp lex ,  the  cha l l enges  r i se  commensura te l y .   
L i ke  mos t  i ndus t r y  p rob l ems ,  i f  you  th row enough  money  a t  you r  t empera tu re -
con t ro l l ed  supp ly  cha in ,  p rob lems  w i l l  be  d im in i shed .  Bu t  the  more  p re fe rab l e  
ac t i on  i s  to  ana l y ze  the  economic s  o f  sh ipp ing  ma te r i a l s  and  t ranspo r ta t i on  
methods ,  and  dev i se  a  t ranspor ta t i on  so lu t i on  tha t  mee ts  r equ i rement s  and  i s  cos t -
e f f ec t i ve .   

PCM specs  a re  o f ten  d r i v en  by  the  p ro toco l  o f  the  p roduc t  be ing  sh ipped ,  i nc lud ing  
a l l owab le  excu r s i ons ,  a s  a  resu l t  o f  the  pha rma/b iosc i ence  manu fac tu re r ’ s  
qua l i f i c a t i on  and  va l i da t i on  p rocesse s .  “Hand l i ng  and  ease  o f  use  need  to  be  
cons ide red , ”  MTS ’  Sch lenke r  says .  “ I f  the  se l ec ted  PCM i s  a  haza rdous  ma te r i a l ,  i t  
may  no t  be  the  bes t  cho i ce  fo r  med i ca l  supp l i e s . ”   

M inneso ta  Therma l  Sc i ence ,  wh i ch  cu t  i t s  deve lopmenta l  t ee th  on  po r tab l e  
con ta ine r s  f o r  b l ood  fac to r s  and  o the r  pha rmaceu t i ca l s  to  be  used  unde r  ba t t l e f i e l d  
cond i t i ons  by  the  U .S .  A rmy ,  has  an  S -Se r i e s  con ta ine r  tha t  has  a  3 .6 -cu . - i n .  
pay load  and  can  ma in ta i n  tempera tu re  fo r  up  to  72  hours .   

     
 


