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MBK-103, a potent novel conjugation platform-based antibody-drug conjugate, 
changing therapeutic options in folate receptor alpha positive cancer patients
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INTRODUCTION

Structure of MBK-103 Folate receptor alpha (FRα) is a clinically
validated target that is overexpressed
extracellularly in numerous solid malignancies
with a high unmet medical need. Ovarian, non-
small cell lung, breast and colorectal
adenocarcinomas are among indications with
the highest frequency of FRα-positive patients,
with one out of two patients showing
upregulated topoisomerase I expression.

RESULTS

CONCLUSIONS

MBK-103 binds specifically to FRα, internalizes rapidly and exert potent 
in-vitro efficacy

MBK-103 exhibits excellent in-vivo antitumor activity in colorectal and 
ovarian carcinoma models

MBK-103 shows excellent efficacy and protects mice against tumor re-
growth after re-challenge in an ovarian cancer model

MBK-103 is well tolerated upon repeated administration in cynomolgus 
monkeys, with a favorable PK profile

MBK-103 induces less inflammation/lung toxicity in mice compared to 
Enhertu®

MBK-103 shows excellent DAR stability ex-vivo and in-vivo

Fig.6: In-vivo efficacy was assessed in SW-620 colorectal cancer model and OV-90 ovarian cancer model (female SCID mice).
MBK-103 and comparator ADC were injected once IV. No significant weight loss or behavioral changes (external signs of toxicity)
were observed in animals during these studies (MTD of MBK-103 in SCID or CD-1 mice is >200mg/kg IV once).

Fig.8: Female cynomolgus monkeys (n=2 animals per group) were dosed IV 3 times every 21 days. Parameters evaluated during
the study included mortality, clinical signs (including estimation of food consumption), body weights, ophthalmology examinations,
body temperature, hematology, coagulation, clinical chemistry, urinalysis, organ weights, and macroscopic and microscopic
examinations of an extensive list of tissues. TK samples were analyzed using MesoScale Discovery (MSD)
electrochemiluminescence platform (total mAb, total ADC) and LC-MS/MS (free exatecan).

• MBK-103 demonstrates strong and specific cell binding to FRα, fast internalization into
target-expressing cells upon binding, and low nM IC50 cell killing potencies.

• Favorable PK profile were observed in rodents, with prolonged half-life (above 9 days) and
total mAb/total ADC curves of similar shapes and slopes.

• MBK-103 was efficacious in various FRα-positive CDX models at doses in the range of 1-3
mg/kg. MBK-103 consistently outperformed the comparator mirvetuximab soravtansine ADC
at similar doses. MBK-103 was able to induce immunological memory (NK-dependent) that
prevented tumor re-growth in IGROV-1 ovarian cancer CDX.

• Cynomolgus HNSTD was 3 times 50 mg/kg IV (administered every 3 weeks), in a non-GLP
dose-range-finding study.

• MBK-103 exhibited excellent ex vivo and in vivo DAR stability (approx. 90% DAR stability ex-
vivo at day 8 and approx. 75% DAR stability in-vivo in cynomolgus at day 21).

• Linker-payload used to construct MBK-103 caused less lung toxicity (potential interstitial
lung disease) than that of Enhertu® in a fully immunocompetent mouse model.

• Phase I clinical trial evaluating MBK-103 is planned for early 2024.

MBK-103 doses 30mg/kg 40mg/kg 50mg/kg

Regimens Intravenous, every 3 weeks
Days 1, 22, 43 (3 injections in total)

Lethal dose Tolerated Tolerated Tolerated
Body weight and 
food consumption Normal Normal Normal

Hematology Normal RBC
Normal WBC

Normal RBC
Normal WBC

Normal RBC
Decreased WBC, 

reversible
Clinical chemistry Normal Normal Normal

Target organs 
and tissues, 
histopathology

Reversible liquid feces. Few dark skin spots in some animals. Minor 
(non-adverse) kidney tubular regeneration and/or tubular casts. 

No lung toxicity or histopathological findings were observed.

HNSTD 3 times 50 mg/kg (every 3 weeks)

MBK-103, an ADC targeting FRα, is based on Mablink’s proprietary PSARlinkTM hydrophilic drug-
linker platform. It is comprised of:
1. an Fc-silenced humanized IgG1 monoclonal antibody (MBK-103.1), that selectively binds to 

FRα with low nM affinities;
2. a polysarcosine hydrophobicity masking entity enabling a high homogeneous drug-to-antibody ratio (DAR) 

of 8, while improving the pharmacokinetics and tolerability of the conjugate;
3. a proprietary orthogonally embedded dipeptide (Val-Ala) cleavable unit;
4. exatecan, a potent topoisomerase I inhibitor.

Fig.7: In-vivo efficacy was assessed in IGROV-1 ovarian cancer
model (female SCID mice). MBK-103 and comparator ADCs
were injected once IV. A tumor reimplantation challenge was
performed at day 94 of the study. Mice treated with MBK-103
(12mg/kg group) were re-implanted with IGROV-1 cells using
the same procedure that was used at the beginning of the
study (on the other flank of the animals). New SCID mice were
also re-implanted and were used as growth positive control
group (purple curve). No significant weight loss or behavioral
changes (external signs of toxicity) were observed in animals
during these studies.

Fig.9: MBK-103 drug-to-antibody ratio (DAR) stability was assessed during ex-vivo (mouse, rat, cynomolgus and human) and in-
vivo (cynomolgus) plasma stability experiments. DAR assessment was performed using ADC immunocapture and LC-QTOF DAR 
analysis. It was observed that Retro-Michael maleimide deconjugation of the entire drug-linker was responsible for DAR decrease 
over time (no premature dipeptide cleavage or exatecan release).
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Fig.5: Pharmacokinetic profile of MBK-
103 in (A) female Sprague-Dawley rats
dosed IV once at 5 mg/kg and (B) female
Tg32 (mFcRn-/-hFcRn) female SCID mice
dosed IV once at 10mg/kg. Plasma
samples were analyzed using ELISA (total
mAb, total ADC) and LC-MS/MS (free
exatecan). Observed half-life of MBK-103
(conjugated) was 15 days in rats and 9.2
days in Tg32 mice.0 7 14 21 28
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Fig.10: The potential of MBK-103 and MBK-103(wt) (same ADC, without Fc-silencing mutation) to induce pulmonary toxicity
and inflammation was assessed in w.t. female C57/BL6 mice. Enhertu® (trastuzumab deruxtecan) was used as a comparator
known to cause pulmonary toxicity in patients. Since all tested ADC are not binding to the rodent target, this experiments shows
the difference between the respective conjugation platforms. 14 days after ADC injection (10 mg/kg), animals were sacrificed,
and bronchoalveolar fluid was obtained by bronchoalveolar lavage.
(A) Total counts of lymphocytes, eosinophils, neutrophils and macrophages in bronchoalveolar fluid were determined by flow
cytometry. (B) Levels of pro-inflammatory cytokines in bronchoalveolar fluid were quantified by ELISA.

Fig.2: Cell binding of MBK-103.1 (mAb component of ADC
MBK-103) was assessed by flow cytometry. EC50 values were
3.8 nM for KB-1 cell line and 4.8 nM for SW-620 cell line.
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FRα positive cell line Exatecan IC50 (nM)
IGROV-1 3.7 ± 3.6
OV-90 0.7 ± 0.4
T-47D 0.8 ± 0.4
SW-620 0.4 ± 0.3
KB-1 1.7 ± 2.0
OVCAR-3 0.3 ± 0.04
PA-1 0.2 ± 0.1
SKOV-3 2.6 ± 1.7
OVCAR-5 0.9 ± 0.1
OVCAR-4 0.1 ± 0.1
BT-474 (FRα negative cell line) 4.4 ± 2.0

Fig.1: In-vitro cytotoxicity of exatecan payload was assessed
on several FRα positive cell lines. Exatecan exhibited low
nanomolar potency on all tested cell lines.

Fig.3: Cell internalization profile of MBK-103.1 (mAb
component of ADC MBK-103, 100nM concentration) was
assessed on KB-1 (FRα positive) and BT-474 (FRα negative)
cell lines. MBK-103.1 was labelled with lysine-conjugated
pHAb® (Promega) pH-sensitive fluorescent dye.
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Fig.4: In-vitro cell killing properties of MBK-103 on KB-1 (FRα
high) and SW-620 (FRα low) cell lines. Cell viability was
assessed by MTT assay, after a 6-day incubation time.
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