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New	
  and	
  alternaHve	
  delivery	
  technologies	
  

•  Many	
  new	
  technologies	
  are	
  
needlefree.	
  

•  Some	
  are	
  compaHble	
  with	
  exisHng	
  
vaccine	
  formats	
  (e.g.,	
  vials	
  or	
  
ampoules).	
  

•  Others	
  are	
  integrated	
  with	
  
formulaHon	
  (e.g.,	
  vaccines	
  or	
  
adjuvants).	
  

•  There	
  is	
  the	
  potenHal	
  for	
  improved	
  
thermostability	
  out	
  of	
  the	
  cold	
  chain.	
  	
  

•  Improved	
  ease	
  of	
  vaccine	
  delivery	
  and	
  
safety	
  for	
  health	
  care	
  workers	
  and	
  the	
  
public	
  is	
  a	
  key	
  focus.	
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•  This	
  is	
  through	
  a	
  combinaHon	
  of	
  industry,	
  	
  	
  	
  	
  
academic,	
  and	
  nonprofit	
  research	
  projects.	
  



InnovaHve	
  delivery	
  technologies	
  of	
  the	
  past—
smallpox	
  

•  The	
  first	
  half	
  of	
  the	
  smallpox	
  
eradicaHon	
  program	
  used	
  high-­‐
speed	
  jet	
  injectors	
  with	
  
intradermal	
  nozzles,	
  delivering	
  
tens	
  of	
  millions	
  of	
  doses.	
  

•  Bifurcated	
  needles	
  replaced	
  jet	
  
injectors	
  for	
  the	
  later	
  half	
  of	
  
eradicaHon.	
  

•  AlternaHve	
  delivery	
  
technologies	
  were	
  criHcal	
  in	
  the	
  
success	
  of	
  smallpox	
  eradicaHon.	
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Global	
  Vaccine	
  AcHon	
  Plan	
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Source:	
  World	
  Health	
  OrganizaHon	
  (WHO).	
  Global	
  Vaccine	
  Ac-on	
  Plan,	
  2011–2020.	
  Geneva:	
  WHO;	
  2013.	
  Available	
  at:	
  h`p://www.dovcollaboraHon.org/acHon-­‐plan/	
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Source:	
  Bill	
  &	
  Melinda	
  Gates	
  FoundaHon.	
  Vaccines	
  Work.	
  Sea`le:	
  Bill	
  &	
  Melinda	
  Gates	
  FoundaHon;	
  2013.	
  Available	
  at:	
  h`p://www.gatesfoundaHon.org/What-­‐We-­‐Do/
Global-­‐Development/Vaccine-­‐Delivery/Infographics#.	
  	
  

Projected	
  benefits	
  of	
  vaccines	
  worldwide:	
  	
  
2010	
  to	
  2020	
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Vaccine	
  delivery	
  technologies:	
  	
  
PotenHal	
  public	
  health	
  benefits	
  

•  Vaccine	
  safety	
  and	
  efficacy:	
  
-  Improve	
  exisHng	
  vaccines.	
  
-  Enable	
  new	
  vaccines	
  to	
  reach	
  clinical	
  
targets.	
  

-  Realize	
  new	
  routes	
  of	
  administraHon.	
  
-  Increase	
  efficacy	
  in	
  different	
  
populaHons.	
  

•  Economics	
  and	
  vaccine	
  availability:	
  
-  Drive	
  efficiencies	
  in	
  immunizaHon	
  
programs.	
  

-  Promote	
  schedule	
  reducHon.	
  

-  Increase	
  the	
  availability	
  of	
  high-­‐cost	
  or	
  
supply-­‐constrained	
  vaccines.	
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Vaccine	
  delivery	
  technologies:	
  	
  
PotenHal	
  public	
  health	
  benefits	
  

•  Vaccine	
  logis*cs:	
  
-  Increase	
  efficiency	
  in	
  the	
  vaccine	
  supply	
  
chain.	
  

-  Eliminate	
  the	
  need	
  for	
  the	
  cold	
  chain.	
  

-  Enable	
  more	
  rapid	
  outbreak	
  response.	
  

•  Vaccine	
  delivery:	
  
-  Eliminate	
  sharps	
  waste.	
  
-  Reduce	
  number	
  of	
  steps	
  for	
  vaccine	
  
preparaHon	
  and	
  delivery.	
  

-  Increase	
  vaccinaHon	
  coverage	
  and	
  
public	
  acceptance.	
  

2/18/2014	
  Page	
  7	
  

Ph
ot
o:
	
  P
AT
H
\Ü

m
it	
  
Ka
rt
og
lu
	
  	
  

Ph
ot
o:
	
  P
AT
H
/D
eb

ra
	
  K
ri
st
en

se
n	
  

Ph
ot
o:
	
  P
AT
H
/D
eb

ra
	
  K
ri
st
en

se
n	
  



Vaccine	
  delivery—where	
  can	
  innovaHon	
  occur?	
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Impossible d'afficher l'image. Votre 
ordinateur manque peut-être de mémoire 
pour ouvrir l'image ou l'image est 
endommagée. Redémarrez l'ordinateur, puis 
ouvrez à nouveau le fichier. Si le x rouge est 
toujours affiché, vous devrez peut-être 
supprimer l'image avant de la réinsérer.
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Source:	
  InternaHonal	
  FederaHon	
  of	
  PharmaceuHcal	
  Manufacturers	
  &	
  AssociaHons	
  (IFPMA).	
  The	
  Complex	
  Journey	
  of	
  a	
  Vaccine.	
  Geneva:	
  IFPMA;	
  2014.	
  Available	
  at:	
  
h`p://www.ifpma.org/fileadmin/content/PublicaHon/2014/IFPMA_Complex_Journey_Vaccine_PublicaHon_2014.pdf.	
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Source:	
  InternaHonal	
  FederaHon	
  of	
  PharmaceuHcal	
  Manufacturers	
  &	
  AssociaHons	
  (IFPMA).	
  The	
  Complex	
  Journey	
  of	
  a	
  Vaccine.	
  Geneva:	
  IFPMA;	
  2014.	
  Available	
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h`p://www.ifpma.org/fileadmin/content/PublicaHon/2014/IFPMA_Complex_Journey_Vaccine_PublicaHon_2014.pdf.	
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Source:	
  InternaHonal	
  FederaHon	
  of	
  PharmaceuHcal	
  Manufacturers	
  &	
  AssociaHons	
  (IFPMA).	
  The	
  Complex	
  Journey	
  of	
  a	
  Vaccine.	
  Geneva:	
  IFPMA;	
  2014.	
  Available	
  at:	
  
h`p://www.ifpma.org/fileadmin/content/PublicaHon/2014/IFPMA_Complex_Journey_Vaccine_PublicaHon_2014.pdf.	
  



Autodisable	
  and	
  reuse-­‐prevenHon	
  syringe	
  pricing—
baseline	
  technologies	
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Sources:	
  (1)	
  United	
  NaHons	
  Children’s	
  Fund	
  (UNICEF).	
  2014-­‐2015	
  AD	
  Syringes	
  Projec-ons:	
  Quan--es	
  and	
  Pricing.	
  New	
  York:	
  UNICEF;	
  2014.	
  Available	
  at:	
  h`p://
www.unicef.org/supply/files/2014-­‐2015_AD_Syringes_ProjecHons.pdf.	
  (2)	
  UNICEF.	
  Re-­‐Use	
  Preven-on	
  Syringes	
  Current	
  LTA’s	
  Price	
  Data.	
  New	
  York:	
  UNICEF;	
  2011.	
  Available	
  at:	
  
h`p://www.unicef.org/supply/files/Re-­‐Use_PrevenHon_(RUP)_syringes_current_LTAs_price_data.pdf.	
  

Syringe,	
  re-­‐use	
  preven*on	
  (RUP),	
  2	
  mL	
  
Long-­‐term	
  arrangement	
  fixed-­‐unit	
  	
  
prices	
  based	
  on	
  incoterm	
  FCA	
  port/	
  

airport	
  of	
  origin	
  
Supplier	
  name	
   Product	
   Product	
  type	
   June	
  2013-­‐May	
  2015	
  

Helm	
  Medical	
  GmbH	
   Syringe,	
  RUP,	
  2	
  ml,	
  with	
  fixed	
  
needle/BOX—100	
   $4.25	
  

Autodisable	
  (AD)	
  syringes	
   Type	
   Total	
  awarded	
  quan*ty	
  
(units)	
  

Weighted	
  average	
  
price	
  per	
  unit	
  (USD)	
  

0.5	
  mL	
  AD	
  syringe	
  
For	
  immunizaHon	
  injecHons	
  of	
  all	
  0.5ml	
  dose	
  vaccines	
  

1,158,000,000	
   $0.0396	
  

0.1	
  mL	
  AD	
  syringe	
  
For	
  immunizaHon	
  injecHons	
  of	
  BCG	
  vaccine	
  

440,000	
   $0.0410	
  

0.05	
  mL	
  AD	
  syringe	
  
For	
  immunizaHon	
  injecHons	
  of	
  BCG	
  vaccine	
  

84,000,000	
   $0.0463	
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Vaccine	
  preventable	
  outbreaks	
  
2008	
  –	
  2013	
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h`p://www.vaccinenaHon.org/2014/01/28/infographic-­‐the-­‐largest-­‐preventable-­‐outbreaks	
  	
  



Vaccine-­‐preventable	
  disease	
  outbreaks	
  	
  
2008	
  –	
  2014	
  (all)	
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h`p://www.cfr.org/interacHves/GH_Vaccine_Map	
  	
  	
  



Temperature	
  sensiHvity	
  of	
  vaccines	
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Rubella 

Typhoid	
  
PS	
  

JE	
  
live	
  

Freeze	
  dried	
  

Liquid,	
  no	
  adjuvant	
  

Liquid,	
  with	
  alum	
  

adjuvant	
  

Vaccine	
  formula*on	
  

Rotavirus 
Rotavirus 

HPV 

Pneumo	
  
PS-­‐PCV 

JE	
  
inac*vated	
  

Measles 

OPV 

BCG 

Hib 

HepB 

DTwP 
Penta-­‐	
  
valent	
  

T,	
  DT,	
  dT 

Rabies 

Yellow	
  
fever 

MenA	
  
PS-­‐PCV* 

Hib 

Vaccines	
  to	
  the	
  	
  
lex	
  of	
  the	
  line	
  	
  
are	
  not	
  damaged	
  	
  
by	
  freezing 

HepA 

Influenza	
  
inac*vated	
   IPV 

MMR 

Varicella-­‐	
  
zoster	
  virus	
  

DTaP Hexa-­‐	
  
valent	
  

MenC	
  
PS-­‐PCV	
  

*The	
  diluent	
  for	
  MenA	
  PS-­‐PCV	
  
contains	
  alum	
  adjuvant	
  and	
  is	
  
freeze	
  sensiHve.	
  

Cholera	
  
inac*vated	
  



Current	
  challenges	
  to	
  vaccine	
  delivery	
  

•  Training	
  and	
  availability	
  for	
  health	
  
care	
  workers.	
  

•  RouHne,	
  supplementary	
  
immunizaHon	
  acHvity,	
  and	
  outbreak	
  
response.	
  

•  Appropriate	
  vaccine	
  management.	
  

•  Supply	
  access	
  (e.g.,	
  needles	
  and	
  
syringes,	
  safety	
  boxes).	
  

•  NeedlesHck	
  injuries	
  to	
  health	
  care	
  
workers.	
  

•  Disposal	
  of	
  sharps	
  waste—
community	
  needlesHck	
  injuries.	
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Unsafe	
  injecHons	
  in	
  developing	
  and	
  transiHonal	
  
countries	
  –	
  2010*	
  
•  Total	
  number	
  of	
  injecHons:	
  16.3	
  billion	
  
•  Number	
  of	
  injecHons	
  per	
  person	
  per	
  year:	
  

2.88	
  
•  Reuse	
  rate:	
  5.5%	
  
•  InfecHons	
  resulHng	
  from	
  unsafe	
  injecHons:	
  

•  HepaHHs	
  B:	
  1.7	
  million.	
  
—  2.6	
  %	
  of	
  all	
  new	
  cases.	
  

•  HepaHHs	
  C:	
  315,000	
  
—  6	
  %	
  of	
  all	
  new	
  cases.	
  

•  Human	
  immunodeficiency	
  virus	
  (HIV):	
  
35,000.	
  
—  1.3	
  %	
  of	
  all	
  new	
  cases.	
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*New	
  data	
  from	
  WHO	
  on	
  the	
  burden	
  of	
  disease	
  from	
  unsafe	
  injecHons.	
  WHO	
  (Selma	
  Khamassii)	
  personal	
  communicaHon	
  February	
  2014	
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Last-­‐mile	
  logisHcs	
  involve	
  unreliable	
  cold	
  chain	
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Value-­‐added	
  product	
  a`ributes	
  

•  Enhanced	
  thermostability	
  (heat	
  and	
  freeze	
  protecHon)	
  
enables	
  supply	
  logisHcs	
  and	
  distribuHon	
  at	
  or	
  beyond	
  
the	
  cold	
  chain.	
  

•  Compact,	
  low-­‐weight	
  packaging	
  minimizes	
  product	
  
volume	
  and	
  reduces	
  space	
  requirements.	
  

•  Increased	
  poten*al	
  for	
  frac*onal	
  dosing	
  reduces	
  
supply	
  and	
  delivery	
  costs.	
  

•  Ease	
  of	
  use	
  is	
  improved	
  within	
  different	
  delivery	
  
scenarios	
  (rouHne	
  immunizaHon	
  or	
  mass	
  campaign).	
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Source:	
  World	
  Health	
  OrganizaHon	
  (WHO).	
  Vaccine	
  Presenta-on	
  and	
  Packaging	
  Advisory	
  Group	
  Generic	
  Preferred	
  Product	
  Profile	
  for	
  Vaccines.	
  Geneva:	
  WHO;	
  2009.	
  Available	
  at:	
  h`p://
www.who.int/immunizaHon_delivery/systems_policy/VPPAG_Generic_PPP_and_Workplan.pdf.	
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Value-­‐added	
  product	
  a`ributes	
  (conHnued)	
  

•  Simplified	
  product	
  prepara*on	
  reduces	
  the	
  number	
  of	
  
steps	
  and	
  requirements,	
  helping	
  to	
  ensure	
  effecHve	
  
delivery.	
  

•  Autodisable	
  features	
  prevent	
  reuse	
  and	
  potenHal	
  
disease	
  transmission.	
  

•  InnovaHve	
  materials	
  (including	
  primary	
  container,	
  
secondary,	
  and	
  terHary	
  packaging)	
  minimize	
  
environmental	
  impact,	
  the	
  risk	
  of	
  needles*ck	
  injury,	
  
and	
  unsafe	
  medical	
  waste.	
  

•  Improved	
  pa*ent/parent	
  acceptance	
  increases	
  
willingness	
  for	
  vaccinaHon.	
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Source:	
  World	
  Health	
  OrganizaHon	
  (WHO).	
  Vaccine	
  Presenta-on	
  and	
  Packaging	
  Advisory	
  Group	
  Generic	
  Preferred	
  Product	
  Profile	
  for	
  Vaccines.	
  Geneva:	
  WHO;	
  2009.	
  Available	
  at:	
  h`p://
www.who.int/immunizaHon_delivery/systems_policy/VPPAG_Generic_PPP_and_Workplan.pdf.	
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QuesHons	
  to	
  consider	
  

•  What	
  are	
  the	
  outstanding	
  public	
  health	
  needs?	
  

•  What	
  are	
  the	
  biggest	
  challenges	
  in	
  the	
  development	
  
of	
  new	
  vaccine	
  technologies?	
  

•  How	
  should	
  product	
  a`ributes	
  be	
  prioriHzed?	
  
•  What	
  are	
  important	
  trends	
  to	
  consider?	
  
•  What	
  are	
  the	
  barriers	
  to	
  introducHon?	
  
•  How	
  should	
  global	
  stakeholders	
  prioriHze	
  potenHal	
  
soluHons?	
  

•  How	
  can	
  industry-­‐	
  and	
  public-­‐sector	
  investment	
  be	
  
best	
  focused?	
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