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A novel Fe2+ reactive trigger group 

Leveraging intracellular ferrous iron to forge new medicines and tools

The FIRE platform has
broad payload compatibility

Trioxolane and N-O triggers
show clear selectivity for Fe2+

18F-TRX enables oxidation-specific, 
quantitative imaging of the labile iron pool

• Elevated levels of ferrous iron is a characteristic of many cancers
• The expansion of the labile iron pool is required to sustain rapid proliferation, leaving many of 

these cancerous tissues ferro-addicted
• The relatively higher concentration of labile ferrous iron presents an opportunity for selective 

therapeutic delivery requiring both iron-sensitive diagnostic tools and drug delivery systems

Problem: 
• Targeting MEK with allosteric inhibitors of MEK1/2 is hampered by 

dose-limiting toxicities observed in the eye, skin, and gut
• Tolerated dosing is limited to ~25% of approved dose

Solution:
When MEKi cobimetinib was conjugated to TRX FIRE platform (TRX-
COBI) and dosed in equimolar quantities to unconjugated COBI:
• Equivalent tumor growth inhibition was observed in PDX models

• Equivalent reduction in phospho-ERK was also observed
• After dosing 20 days, skin samples from mice were analyzed

• COBI treated animals showed ~50% reduction of epidermal 
thickness compared to vehicle

• TRX-COBI treated animals showed minimal epidermal thinning

stirred at 40 °C. Reaction progress was monitored by rad-
HPLC, and the reaction was terminated at 30 min, as the
coupling of 19F-SFB to TRX-amine under analogous conditions
was complete at 30 min. The crude reaction was purified using
semipreparative HPLC (1:10 CH3CN:H2O to 19:1

CH3CN:H2O over 20 min) to obtain the radiotracer 18F-

TRX to a decay-corrected radiochemical yield of 67 ± 7.2%.

The purity of the compound was verified by reinjection on

semiprep HPLC.

Figure 6. 18F-TRX detects tumor tissue in vivo in genetically and pathologically diverse cancer models. (A) Biodistribution data acquired at 30, 60,
and 90 min postinjection of 18F-TRX in male nu/nu mice with subcutaneous PC3 xenografts. The radiotracer uptake in the tumor continually
increases from 30 to 90 min, consistent with a reactivity-based mechanism of action. Moreover, radiotracer uptake in the tumor exceeds the level
observed in blood and muscle at 90 min postinjection, two standard reference compartments for background radiotracer accumulation. The human
prostate cancer model PC3 was prioritized as it was previously shown to be highly sensitive to an Fe(II)-sensitive TRX prodrug bearing a
chemotherapeutic payload.32 *P < 0.01 compared to blood and muscle. Figure S4 shows the biodistribution values for the entire repertoire of
tissues from this animal cohort as well as the tumor to normal tissue ratios. (B) Biodistribution data acquired 90 min postinjection of 18F-TRX
shows radiotracer uptake in tumor exceeding background for PC3 tumors implanted in the renal capsule (rcPC3), and subcutaneous EKVX and
U251 tumors (scEKVX, scU251). Figure S5 shows a MR image highlighting the tumor burden in renal capsule. Figure S6 shows the complete
biodistribution data sets, and the tumor to normal tissue ratios. (C) PET/CT imaging data showing uptake of 18F-TRX in tumor and normal tissues
for mice bearing subcutaneous U251 tumors. The data were acquired at 90 min postinjection. (D) H&E (left) and digital autoradiography (right)
showing 18F-TRX distribution within a representative section of U251 tumors. 18F-TRX appears to be present in all regions of the slice, with the
highest relative uptake appearing to colocalize with the area of densest cellularity on H&E. (E) (left) A photograph of the surgically excised whole
prostate (Pr.), a piece of muscle from the hindlimb (Mu.), and the seminal vesicles (SV) of a 10 month old Pb-Cre:Ptenfl/fl mouse with fully
invasive adenocarcinoma. Cysts extending from the anterior prostate are evident by eye. (middle) A volume rendered CT image of the tissues
acquired on a small animal PET/CT. (right) A volume rendered PET/CT image of 18F-TRX uptake in the tissues acquired 90 min postinjection of
18F-TRX. The image clearly shows relatively higher accumulation of radiotracer in the diseased prostate compared to muscle or seminal vesicles.
18F-TRX was excluded from the cysts, as expected.
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10 mo. old Pb CRE:Ptenfl/fl mouse 
Prostate adenocarcinoma GEMM 
(Davide Rugerro Lab @ UCSF)

Problem: 
• Existing probes for labile iron pool lack redox specificity, require 

laborious ex-vivo analysis, or require transgenic animals
Solution:

• 18F incorporated into an iron-reactive TRX conjugate
• Fe2+ promoted cleavage generates a reactive, carbon-centered 

radical on the radiolabeled portion of the molecule
• The radical then rapidly reacts with a biological macromolecule 

resulting in a covalent sequestration of the PET-emitting fragment
• Biodistribution studies in several xenograft models showed 

preferential response in tumors that exceeded the response  
observed in the liver, the major organ for iron storage and regulation Visit Abstract 366 for a detailed look at TTR-4201 

designed for FIRE delivery of exatecan

Advantages:
• 40% reduction in MW compared to analogous TRX triggers
• Reduced stereochemical complexity simplifies development
• Improved physical properties: increased mouse plasma stability, 

reduced free circulating exatecan in PK, and improved XLogP
• Greater flexibility for attenuating Fe-reaction rates:
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