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Drugs ~Cancer~

Research aiming to develop refractory cancer therapeutics using
protein-based drug delivery systems with drug release control function

. . Graduate School of Agriculture, Osaka Metropolitan University
Principal

L it Professor Takashi INUI

Project Ou

@ Description O
The researchers found lipocalin-type prostaglandin D synthase (L-PGDS), a protein O Poorly soluble drug

existing in human cerebrospinal fluid and physiologically transporting hydrophobic O E{,?ZSE'SK‘;”;ZZ”}?Q'L?Q’ tocules
substances, to be applied for an innovative drug delivery system (DDS). L-PGDS

has a unique barrel-like structure and hydrophilic properties as a whole, meanwhile, EF-loop ¥ H,-helix

its internal hydrophobic domain can incorporate various hydrophobic small
molecules such as poorly water-soluble chemical drugs. L-PGDS reduced its
spatial size about 10% with capsulated drugs and acts as a drug carrier exhibiting
favorable properties such as control release and well-distribution of capsulated

drugs at the site of drug acting (e.g. tumor tissue). Interestingly multimerization of

L-PGDS markedly improved its pharmacological activity of the capsulated drug L-PGDS L-PGDS/ T“g
suggesting a significant contribution of enhanced EPR effect. conjugate
@ Advantages Drug concentration (uM)
- : . Name Therapeutic +HP-B-CD* | +L-PGDS
» Solubilizes poorly water-soluble chemical drugs- (M.W.< 850) target +PBS (1 mM. (1 mM.
» Prevents unwanted release of capsulated drug in blood 1.5 mg/mL) | 19 mg/mL)
circulation by amino acid substitutions of L-PGDS (Tﬁlrmlgﬂt%r; Hypertension 9.0 15.2 1230
» Enhanced drug exposure in tumor tissue by multimerization
SN-38 Colon cancer 126
of L-PGDS (Mr:392.4) Stomach cancer 03 19.1
» Tissue specific drug targeting can be achievable by adding Lapatinib
specific peptide motif (Mr:581.1) Breastcancer Insoluble Insoluble 234
» Long-term storage by freeze drying (“'\Aflﬁcégfz) Diabetes 3.3 73.0 784

> Applicable for oral administration and intravenous inje(:tion *HP-R-CD(2-Hydroxypropyl-R-cyclodextrin)d Currently-available solubilizing

agent that has higher solubilizing ability than R-cyclodextrin.

[ Drug release profiles of L-PGDS mutant capsule in vitro] [ In vivo anti-tumor evaluation using L-PGDS mutant capsule]

L-PGDS mutant capsule suppressed spontaneous release of encapsulated SN-38** 1600,

d promoted its release in a reduction envi t o
ana promoted Its release In a reauction environment. i @ SN-381L.PGDS
300} L-PGDS 300 L-PGDS mutant* 400T - a5 muan
—_ 4 — 1200 ~@- SN-38/L-PGDS mutant+ CRGDK*
= 250 250+ 3 - SN-3BLPGDS mutant + octamer
=i 10 mM DTT/PBS " "
g 200 10 mM DTT/PBS 200} (reduction env.) é 1000 *Cancer targeting peptide
i (reduction env.) g
» 150 150
s PBS 3 800
g- 100 (spontaneous release) 100 PBS ‘>’
spontaneous release; = 600 L]
8 50 50 (sp ) g 4 o s #
. \ ' L 2 400 see?
0 24 48 72 0 24 48 72 (h)
*L-PGDS mutanti A certain amino acid in the opening of barrel-like L-PGDS structure was replaced with a 200
sterically bulky amino acid to act as a temporary lid. f f 1 f 1 '}
**SN-38: Active metabolite of CPT-11 (irinotecan), poorly water soluble Yo 10 20 30 Day

Each L-PGDS sample (L-PGDS sample encapsulating PBS or SN-38) was administered to prostate cancer model mouse by tail vein injection every 4
days (4 times in total). The tumor volume was measured every day. As a result, both L-PGDS mutant group and L-PGDS mutant + octamer group
inhibited the tumor growth from the beginning of the measurement. Even some time after day 12 (=last administration), the tumor growth was completely
inhibited. It is suggested that the enhanced EPR effect allowed the drug to be retained in the cancer tissues, resulting in long-lasting efficacy.

‘Target disease: Intractable cancers (e.g. glioma, pancreatic cancer)

Patent information: @ [Title] Compound solubilizing agent and composition containing the same [Patent number] Patent No. 5099545,

@ [Title] Capsule protein and its multimer composition and pharmaceutical composition using the same [Application number] PCT/JP2020/019827
Features of technology: DDS technology for poorly water-soluble drugs

‘Marketability and development issues: We expect to receive poorly water-soluble compounds owned by pharmaceutical companies that are
difficult to develop, and develop them as new drugs by combining them with the relevant technology, and introduce them into the market. We are
looking for a pharmaceutical company that will receive a license agreement and aim to put this invention into practical use.






