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Biodegradable ControlledBiodegradable Controlled--Release Release 
MicrosphereMicrosphere AdjuvantsAdjuvants

Biodegradable polymer (polyBiodegradable polymer (poly--lactic acid).lactic acid).
InjectableInjectable (0.1(0.1--5 micron in size).5 micron in size).
Local, sustained  release of macromolecules.Local, sustained  release of macromolecules.
Biological activity of macromolecules preserved.Biological activity of macromolecules preserved.
Storage stability depends on macromolecule.Storage stability depends on macromolecule.
A clinically feasible alternative to geneA clinically feasible alternative to gene-- modification.modification.



IN SITU TUMOR VACCINATION WITH CYTOKINE-
ENCAPSULATED MiCROSPHERES
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A Single Treatment w/ILA Single Treatment w/IL--12 + GM12 + GM--CSF CSF MicrospheresMicrospheres
Induces Potent But Transient Tumor Suppression in Induces Potent But Transient Tumor Suppression in 

FVB/FVB/neuNneuN MiceMice
Primary TumorPrimary Tumor Secondary TumorSecondary Tumor SurvivalSurvival
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A Single IntraA Single Intra--tumoraltumoral Injection of ILInjection of IL--12 + GM12 + GM--CSF CSF 
MicrospheresMicrospheres Induces Systemic AntiInduces Systemic Anti--tumor Immunity tumor Immunity 

in FVB/in FVB/neuNneuN MiceMice

Adoptive transferAdoptive transfer AntiAnti--tumor CTLtumor CTL AntiAnti--tumor Antibodiestumor Antibodies
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Chronic Immune Therapy with ILChronic Immune Therapy with IL--12 + GM12 + GM--CSF CSF 
MicrospheresMicrospheres Enhances ShortEnhances Short--term Tumor term Tumor 
Suppression But Does not Achieve CureSuppression But Does not Achieve Cure

88--weeks Postweeks Post--first Treatmentfirst Treatment LongLong--term Survivalterm Survival
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Rx     1Rx     1oo Tumor growth     % 1Tumor growth     % 1oo Regression     % w/2Regression     % w/2oo TumorTumor
00 N/AN/A 00 3131

11 1313--foldfold 00 7373

22 2.72.7--foldfold 2020 9090

33 3.93.9--foldfold 1414 7373



Repeated Treatment Results in a Progressively Repeated Treatment Results in a Progressively 
Weaker TWeaker T--cell Responsecell Response

IFNIFN--γγ response TT--cell infiltrationcell infiltrationresponse
ControlControl ILIL--12 + GM12 + GM--CSFCSF

IF
N

-g
a

m
m

a
 (

n
g

 / 
m

l)

0

20

40

60

80

100

120

140

160 Control microspheres
IL-12 + GM-CSF microspheres

Single treatment Double Treatment Triple treatment

Day 7Day 7

Day 28Day 28

Day 49Day 49



J.G. Brown Cancer Center / J.G. Brown Cancer Center / 
University of LouisvilleUniversity of Louisville
  RajiRaji Nair, Ph.D.Nair, Ph.D.

  AtimaAtima Sharma, M.S.Sharma, M.S.

Brown UniversityBrown University
Edith Edith MathiowitzMathiowitz, Ph.D., Ph.D.

Yong S. Yong S. JongJong, Ph.D. , Ph.D. 

WyethWyeth, Inc., Inc.

Stanley Wolf, Ph.D.Stanley Wolf, Ph.D.


	Regression of Advanced Spontaneous Mammary Tumors and Induction of Systemic Anti-tumor T- and B-Cell Immunity in Her-2/neu Tra
	Biodegradable Controlled-Release Microsphere Adjuvants
	A Single Treatment w/IL-12 + GM-CSF Microspheres Induces Potent But Transient Tumor Suppression in FVB/neuN Mice
	A Single Intra-tumoral Injection of IL-12 + GM-CSF Microspheres Induces Systemic Anti-tumor Immunity in FVB/neuN Mice
	Chronic Immune Therapy with IL-12 + GM-CSF Microspheres Enhances Short-term Tumor Suppression But Does not Achieve Cure
	Repeated Treatment Results in a Progressively Weaker T-cell Response

