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Glycosaminoglycans (GAG) storages in mucopolysaccharidosis (MPS) cells activate
toll-like receptor 4 (TLR4) signaling which is leading to the release of tumor necrosis
factor-alpha (TNF-alpha) and other inflammatory cytokines. Sodium Pentosan
polysulfate (NaPPS) inhibits this TLR4 — TNF- alpha activation pass way.
Currently most common therapy for MPS is enzyme replacement therapy
(ERT), and it has demonstrated clinical benefits in MPS patients with type I,
II, IV and VI. Despite those treatments with ERT, joint stiffness persists as a
significant problem for patients with MPS I, IT and VI. The joint problems may
severely restrict mobility and ability to perform activities of daily living.

Under this supportive program, we are targeting to receive the orphan drug
designation of NaPPS and market authorization as improving bone and
cartridge function for MPS and ML patients. So, based on three PMDA
consultation meetings for each CMC, pre-clinical and clinical part, (1) we
manufactured 10,000 vials of NaPPS lyophilized investigational drug with 3
years stability, (2) we conducted PK study in rats to compare past toxicological

data and current clinical dosage and (3) we conducted phase 2 clinical study
with MPS-I, II, VI and ML patients.



In the phase 2 study, each patient received 1.0 mg/kg, s.c. injection once per
week for 4 weeks followed by 1.5 mg/kg dosage in the same frequency for total
23 weeks. Through the clinical study, no serious adverse effect was reported.
Even though GAGs increasing due to stop ERT for one male MPS-II patient, no
inflammatory event was observed. And remarkably, in the case of one female
MPS-I patient, improvements of joint functions (e.g. handling chopsticks and
sitting down on knees) were observed. And in 5 out of 6 patients who
participated in the phase 2 study, improvements of range of movement (ROM)

were also observed.



