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Why Aurimune®?

üDelivers a vascular disrupting agent to any solid tumor

üTreat cancer medically first, then surgically 

ÅReduce surgeries          improved patient outcomes

ÅReduce healthcare costs 

üTreat cancer as a chronic disease
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Value Proposition:  Treat Cancer as a 

Chronic Disease
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The Opportunity Equation:

ÅProblem:  Toxicity of potent anti-cancer agents is a 

barrier to therapeutic benefit

ÅNeed:  Improved biodelivery (safety)

ïTargeting tumors

ïLimit exposure of healthy tissues and organs to cytotoxics

ÅSolution:  Engineer new drug formulations to harness 

therapeutic potential of well-characterized therapeutics

ïElevate dose with less toxicity      improved response

ïTumor regression & reduced side effects
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Proprietary Core Technology: Aurimune®
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Water Absorbed by PEG-THIOL 

Shields Nanoparticle from 

Immune Detection
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History of Colloidal Gold in Medicine

ÅUsed since the 1930ôs to treat rheumatoid arthritis

ÅUsed for in vitro diagnostics

ïKnown to bind proteins with high avidity

ïForms a dative covalent bond through 

thiols/sulphydryls

ÅUsed in electron microscopy for imaging
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Why Tumor Necrosis Factor Alpha (TNF)?

Å Systemic clinical testing shows

ïNo clinical effect at maximum tolerated dose of 0.4 mg

ïAt 1 mg patients experience severe hypotension, leading to 

complete organ failure and possibly death

ïNot approved by FDA or EMA (European agency)

Å Isolated Limb Perfusion (ILP) procedure (EMA approved)

ïTemporary surgical isolation of tumor-burdened limb --

maintain limb viability with heart-lung machine

ï1 mg TNF administered followed 30 minutes later by 

chemotherapy results in response rates = 85% 
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ILP Explained Å Definition: medical technique used to deliver 
anticancer drugs directly to an arm or leg. The 
flow of blood to and from the limb is temporarily 
stopped with a tourniquet while anticancer drugs 
are administered.

Å Purpose: to deliver a very high dose of TNF  & 
chemotherapy to tumor sites without causing 
overwhelming systemic vascular damage. 

Å Initial use: first introduced into the clinic by 
surgeons from New Orleans in the mid-1950's. 
First used with TNF in 1992. EMA approved, 
1998.

Å POC: Treatment of stage IIIA/B melanoma 
patients by ILP with a combination of TNF and 
melphalan induced a complete response in 85ï
95% of the cases.  
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Efficacy of TNF-Based Isolated Limb Perfusion (ILP)

Large Melanomas / Soft Tissue Sarcomas*

Female, 80 years old: Amputation?

Outcome of TNF + melphalan ILP: > 98% tumor shrinkage,      

resection of residual tumor; no local recurrence

*Data from 

A.M.M. Eggermont, MD
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Enhancing EPR Effect with Vascular Disruption

From: R. van Horssen el al, The Oncologist 2006;11:397-408
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Nanoparticles Flowing Through:

ûHealthy blood vessels

ûLeaky blood vessels in and 
around tumor

Enhanced Permeability and Retention Effect 

(EPR)



12

CYT-6091 (Aurimune) Pre-Clinical Animal Data:

ü PEG-Thiol bound to colloidal gold nanoparticles avoids immune 

detection by the RES

ü CYT-6091 delivers TNF to solid tumors:

Å Passively by extravasating from the tumor vasculature 

Å Actively by binding to TNF receptors

ü CYT-6091 accumulates TNF in TNF sensitive and insensitive 

tumors

Å For TNF sensitive tumors: 

ïOne treatment induces potent anti-tumor responses at lower doses

Å For TNF insensitive tumors: 

ïOne treatment induces transient anti-tumor response 

ï Multiple doses causes cytostasis

ïCombination with doxorubicin is additive  
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Untreated

cAu-TNF

cAu-TNF 

PEG-THIOL Bound 

to cAu-TNF

CYT-6091

Comparison of Colloidal Gold-TNF Formulations

13
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Pharmacokinetic Modeling of CYT-6091 in the Rat*

Native TNF
CYT-6091

PK Parameter TNF Gold

Vd (mL) 326 36 47

Clearance (mL/min) 5.08 0.43 0.14

Elimination Rate 0.027 0.004 0.003

Terminal Half Life (min) 26 182 217

*Study Conducted by the Nanotechnology Characterization Laboratory (NCL), NCI
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*Study Conducted by Dr. John Bischof, Department of Mechanical Engineering, University of Minnesota



16

Percent Change in Organ Gold Content Over Time

Blood Liver Spleen Kidney Lung

Total 

Recovery 

from T=0
Time 

(days)

0 100 0 0 0 0 100%

0.04 67.6 8.8 1.24 3.9 1.4 83%

1 0 44.9 6.4 1.9 0.1 53%

60 0 54.3 5.7 1.6 0.2 62%

90 0 36.5 8.2 2.3 0.1 47%

120 0 27.4 5.9 1.2 0.1 35%

Change in Gold Organ Content Over Time

(125 µg of Gold Injected as CYT-6091 in Naïve Mice)
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Electron Micrographs:  Differential Uptake of CYT-6091 

(Aurimune) in Murine Tumor and Normal Tissue

Spleen LiverTumor

Bar at bottom = 200 nm



18



19

Tumor concentrations of TNF following IV Injection 

of TNF or CYT-6091 (Aurimune)
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Comparison of CYT-6091 (Aurimune) and TNF on

Tumor Growth of MC-38 Tumors* in C57BL/6 Mice
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CYT-6091 in Combination with Doxorubicin in a TNF 

Insensitive Tumor Model 

ü B16/F10 melanoma cells do not respond to TNF in vitro

ü B16/F10 melanoma tumors growing in C57BL/6 mice 

ü Treatment Groups

ÅDoxorubicin (suboptimal dose; multiple treatments)

ÅCYT-6091 (multiple treatments)

ÅCYT-6091 + Doxorubicin (suboptimal dose; multiple treatments)

ïCYT-6091 given 2 hours prior to doxorubicin treatment

ü Tumor volume monitored over time
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æ À p<.06 for CYT-6091 and CYT-6091 & DOX vs Untreated Controls and DOX  * p<.09 for CYT-6091 & DOX vs CYT-6091
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Aurimune: A Tumor Vasculature Disruptive Agent

Untreated

Multiple 

Aurimune

Treatments

Immunohistochemistry using mouse anti-CD31 antibody staining for endothelial cells
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From Benché
éto Bedside



25

Freeze-dried Aurimune for Clinical Study: 

Manufactured under cGMP
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Goal of Aurimune Clinical Trial: 

üSafely administer 1 mg of TNF formulated as 

Aurimune to cancer patients without inducing 

hypotension
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CYT-6091 Phase I Clinical Trial Protocol:

üPatient population:  advanced-stage disease, solid 

tumor

üDose escalation:  3 patients per group

üSingle treatment course = dose on day 0 and day 14

üEnd-points

ÅPrimary -- establish a Maximally Tolerated Dose (MTD)

ÅSecondary -- biopsy tumor and healthy tissue for gold 

nanoparticles (tumor targeting)
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Å Safe, systemic delivery of 1.2 mg of TNF with no 

dose limiting toxicity

No Hypotension, the dose-limiting toxicity associated with 

TNF use in man

No Serious Adverse Events that were unexpected and 

related to treatment

Å Drug accumulation at tumor sites (tumor-targeted)

Gold nanoparticles seen in tumors but few if any in healthy 

tissues

Aurimune Phase I Trial Complete:  

Clinical Observations
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Patient ID and 

Dose
Histology

16 (250 µg/m2) Ocular Melanoma

17 (300 µg/m2) Colon Adenocarcinoma

18 (300 µg/m2) Ocular Melanoma

19  (300 µg/m2) Ocular Melanoma

20  (300 µg/m2) Ocular Melanoma

21 (400 µg/m2) Desmoplastic Small Round Cell

22 (400 µg/m2) Rectal Adenocarcinoma

23 (400 µg/m2) Colorectal Adenocarcinoma

24 (500 µg/m2) Ocular Melanoma

25 (500 µg/m2) Invasive Ductal Carcinoma

26 (500 µg/m2) Colorectal Adenocarcinoma

27 (600 µg/m2) Desmoplastic Small Round Cell

28 (600 µg/m2) Colorectal Adenocarcinoma

29 (600 µg/m2) Colorectal Adenocarcinoma

30 (600 µg/m2) Adrenocortical carcinoma

Patient ID and 

Dose
Histology

01   (50 µg/m2) Cutaneous Melanoma

02   (50 µg/m2) Colon Adenocarcinoma

03   (50 µg/m2) Ocular Melanoma

04 (100 µg/m2) Colon Adenocarcinoma

05 (100 µg/m2) Colon Adenocarcinoma

06 (100 µg/m2) Ocular Melanoma

07 (150 µg/m2) Lung Adenocarcinoma

08 (150 µg/m2) Pancreatic Adenocarcinoma

09 (150 µg/m2) Pancreatic Adenocarcinoma

10 (200 µg/m2) Invasive Ductal Carcinoma

11 (200 µg/m2) Leiomyosarcoma

12 (200 µg/m2) Ocular Melanoma

13 (250 µg/m2) Ocular Melanoma

14 Pancreatic Adenocarcinoma

15 (250 µg/m2) Pancreatic Adenocarcinoma
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Time After Injection (Hours)
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Pharmacokinetics of CYT-6091 in Humans
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Analysis of CYT-6091 Pharmacokinetic Data:  

Comparison with the Historical Data on the Pharmacokinetics of rhTNF in Man

*    Source: Gamm, et al., 1991.  Eur. J. Cancer.  27:  856-863.

**  Source:  HR Alexander in Biologic Therapy of Cancer:  Chapter 13 Page 331 Copyright 1995

Gamm et. al.* Alexander et. al.** CYT-6091

Dose Range 

(µg/m2)

T 1/2

(min)

AUC

(ng-min/ml)

T 1/2

(min)

AUC

(ng-min/ml)

T 1/2

(min)

AUC

(ng-min/ml)

150-170 27 542 27-32 543 173 1540

200 -- -- 54-71 Not Reported 146 3434

250 -- -- -- -- 112 3640

300 -- -- -- -- 113 4461

400 -- -- -- -- 265 9149

500-545 -- -- 42 4571 371 10981

600 -- -- -- -- 160 17501

-- = Not Tested
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Electron Micrographs* of Biopsies from a Patient with 

Inoperable Breast Cancer:  Gold Nanoparticles in Tumor

Healthy Breast Tumor
*Magnification = 20,000x34


