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Tumor necrosis factor-alpha (TNF) is a major cytokine involved in inflamma�on caused by bacterial 
infec�ons and endotoxin release.  TNF is cytotoxic to cancer cells and s�mulates an�-cancer immune 
responses.   Natural a�enua�on of TNF ac�vity is through soluble TNF-receptors, sTNF-Rs, (sTNF-R1 and 
sTNF-RII) to control deleterious inflammatory responses. However, tumors shed sTNF-Rs as a survival 
mechanism to downregulate TNF an�-cancer immune responses and cancer pa�ents have elevated levels 
of these receptors.  Immunicom has developed a novel ligand affinity device to capture and remove these 
immune inhibitors from pa�ent’s plasma in conjunc�on with apheresis to promote TNF ac�vity as a cancer 
treatment. Treatment of canine cancers using Immunicom’s LW-02 device together with the Terumo 
Op�a™ apheresis system has been demonstrated to be safe and effec�ve for cancer treatment.   

The objec�ve was to test safety and efficacy of Immunicom’s scTNF ligand 
device for immunopheresis removal of sTNF-Rs from the plasma of dogs 
with cancer.  

Recombinant scTNF was expressed in E. coli and purified by column 
chromatography.  The protein (93% pure) was coupled to two different 
resins of bead bed (Figure 3). The scTNF coupled beads were loaded 
asep�cally into pre-sterilized device housings comprised of a glass barrel 
with pressure fi�ed polypropylene caps in which were placed 20-micron 
polyethylene frits (Biorad) to retain the beads.  Dogs were treated to 1.5 
�mes of their plasma volumes.  Ini�ally, dogs of various sizes and breeds 
with different cancers were treated (Part A) and then a second cohort of 
dogs with melanoma was treated (Part B). Data on this melanoma cohort 
(Part B) is presented in greater detail.  

Pre- and post-apheresis plasma samples were obtained and assayed for 
sTNF-R and TNF using an MSD (Mesoscale Discovery) mul�plex system. 
Plasma samples were obtained from blood samples and from the device 
input and exit ports at the start of the apheresis procedure and at 30 
minute intervals during the treatment circula�on.  Addi�onally, plasma was 
prepared from blood samples obtained at 30, 60 and 90 min post 
treatment. sTNF-R captured on the devices was eluted with low pH citrate 
buffer followed by neutraliza�on with alkaline sodium carbonate and 
quan�tated. 

Dogs undergoing treatment were evaluated according to RECIST criteria, 
with tumor size measurements and CT scans were performed at intervals. 
Also for each dog a quality of life record was kept including the details.   

  

Elevated levels of 
specific proteins called 
soluble TNF receptors 
(sTNF-Rs) have been 
found in cancer 
pa�ents due to their 
overproduc�on by 
tumor �ssue.  
Historically, a�er 
observa�ons that some cancer pa�ent’s tumors regressed a�er undergoing 
plasmapheresis treatments, it was found that the an�-cancer effects could be 
specifically a�ributed to the removal of these sTNFRs. sTNF-Rs inhibit 
immune responses by binding and blocking the ac�vity of TNF, a molecule 
that is well known for its an�-cancer effect. 

Currently, a device designed to specifically remove sTNF-Rs is being used to 
treat a limited number of pa�ents in a small clinic in Europe with beneficial 
results, but the treatment has not been available elsewhere.   Immunicom 
has developed an improved technology for removal of sTNF-Rs for cancer 
treatment using a proprietary single chain TNF (scTNF) capture ligand as an 
alterna�ve to the use of animal derived an�bodies currently being used in 
Europe.  Immunicom’s device has been developed for use as a secondary 
device with Terumo’s Op�a apheresis system through which the pa�ent’s 
blood is circulated (Fig 1). The pa�ent’s blood is separated into cellular and 
plasma frac�ons by a centrifuge and the plasma is passed through 
Immunicom’s device where the sTNF-R’s are captured and removed.  The 
treated plasma is then recombined with the cells and then the recons�tuted 
blood is infused into the pa�ent.  A typical procedure takes about 2-3 hours 
(about the same �me as for dialysis) and is performed two to three �mes per 
week for up to 12 weeks.  Overall the levels of sTNF-Rs are reduced by 80% 
per treatment which results in ac�va�ng TNF to enhance an�-tumor 
responses (Fig 2). 
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