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CPP (Calciprotein particle) &%, NEMEDO Y VBV 7 LAZEWAE LT-IMIGE A Fetuin-A OEERT
b5, MHlcanAf FRif& L THHLTWS, CPPIL, BFETERLEZY V&ALV T AEF~ESMF
OffEE LT, F£o, U FIRANVE S FGF23 OREARIH & U TABEMICHEEET 2L EX 01 TNDHD,
CPP (2B 2RI LR A A T HRE IRV 20 TH Y . CPP ITERT 5 AEMBLROLFUI A 7 5
MWEZ, L, ZHILETOHIET, CPP 23F I % 7 /bR A MEMER 72 & O PRl RE - B2 et Bl %
RIoT L RIFRZ, BMERIE A RNRE & T 5 B(L-CETE B, FrIC 2B & 2 0BmiIaHETH D
MG IKALDERME THDH Z ENPELMNTR Y 52585 (Kuro-o M. Phosphate as a pathogen of
arteriosclerosis and aging. / Atheroscl Thromb 2021; 28:203-213)

Bz id, muA NYEEO FEZ VT CPP OB « BB ZM SN L, ol & hrsy h
TBEAFIORFETH Y | UV REN EAT 2L FPIEME (RfEid & 6720) U L v L0t
M9 25, FEEEY VLY T STECHNE Fetuin-A & IS Siv, IENIEE S, ZORKE, i
B Y VAN D LEWSE LT Fetuin-A 73 F 3R S LD, 2R RANIIZR S 45 CPP T, Fetuin-
AN FTHERINTHND Z £, KT calciprotein monomer (CPM) & IEEIL TV 5, CPM Tk
BN InNmETH 52, RHHOBEE & BITHAIZEREL, SLIZU VBRIV VT ADHEREN DGR~ L
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IR 2 2 LC, R 718 356 nm BOZHHRL -~ LB L TV, VU BIL S T AR HERZREZ L
TR (DFED . ULy ANETIHERED) CPP % primary CPP (CPP1), #HEzEAZE Z LT
W5 (DFED, UUEEANVY T MBS EETe) CPP % secondary CPP (CPP2) LFEACXHBILTWD, =
AU, CPP1 & CPP2 & Tix, @A NPT TR AEMTFINEMERRESEZ R 506 THSH, CPPL &
CPP2 1%, &= bIRIEUED K 512 Toll B BAR &I Lfi%%vﬁ 17y — VI HRGSE S R R T DT
PR d D, SHIZ CPP2ITIE, B M A il AR LA R8T DIEMERH 2,

s CPP OEEEE LT, mANCHE Shi-D iMT@;a&ﬁ%T%éoif@%@FamwA%E%
ELISA THlET %, KIZHLE% 16,000g T 2 BifEE 0 LT CPP 2k S87-1%. L% o Fetuin-A
ZRET D, A% O Fetuin-A @/}i%fh?;%f%of CPP 0= T D, LW HiETH D, Z DI Fetuin-
AE ZIZ =S DOJFE R R AN B 5, (2, 16,000g C 2 Kefiffiz O L C & Phl L 722V MRS 2 D CPP 237
E?é&%\%mi@mfﬁfw&w:&h&éo Bz, mOEIEO FetuincA OREZEN/NINWGA
(ELISA O%CV EIZEWGA) fENREL 2D, ZHUHORAZIRT 2 7-DICF, 2 1%, M/ migH
® CPP2 OHF /- EBIEZ B Uiz, M/ MgV 7z ) VLV T MRS AET 2R T e —T
GEFRIMREOLEAE TG LI B AR AR R — ) 2z 5 &, CPP2 I a—7 03G9 5, CPP2 IThS
BLRholn 7 ) —D 7 a—7 %7 VgAY 1T 5T L. flow-through [Ei45 0 G50 B %
ELTCPP2EZERET D, LI HETHD (FFEFHE 6566697 5).

Zo [ VEEE] R TFetuin-A ¥£] 2 W C, M CPP IZBET 2 ERIRIFZEA T T E 7o, £ DORER,
M CPP EZHUET MM LR & LTl U SMENFEE S (g Y AAEREWEE CPP E S &
V), S HIC, A CPPEIX M E A KAt GEERAIKIEA 7)) RCEIROM & (CREMRAREGHRE) 18K
JE (BEE CRP) 72 E LB 5 2 &, CPP SEITOLIE A X2 NOBRIN - THDHZ ERENRHLNE
7257z, CPP @ invitro TOIEWZZ 2 D L T EERNFZE THIZ S ARG, FEIXRRBRTH
D EWHIGERBEL Y LD, T h | CPP AN lE AKLCEBIERIEDRRME (RIRE) Thod, Lo
MTHD, FexlIZOfGE [CPPFREMAH ] & LTIBL T,

CPP R IR 2 FRGE S D728, FxlE ICPPWAEN 7 A BT LT, ZOH 7 A%, MEEHTEIKIZE
FNZHHE L CRFE O b WEIZ CPP 2WAERET 57 A A ThDH, CPPRAEN T L E2MEHT L2
& TIMRENT B O M A RALCR MR IE S IH S TP SET UL, CPP WA FE S 17z Z
L%,

CPP W& 7 LD E AN ERGET 720, £ I =7 Z MIRSEHTE 7 V& AW FEREIRREBR 21T
mol, =7 ZOMB R L TBEARLEARL, MEKENTZMREICE R LTz, SIEEICHNLO LR
CBENTEEE, A7 74— ETRZMHE - T 4 BEHERT 5 & @B & ARRICiE a Rk, OIRK,
MR, BMERIER EOSIHEEL BT 5, 20O =7 X MEENTET /VICK LT CPP W& 7 A
FTHT T o (CPPRAERDILRWRIBZED N 7 L) AL, GOHEZ B LT, Z OEBROMEFITH
YRERLICE LD TERATH LD, iFFME2 Z ZCTHART 2 Z &1L TE RV, CPP WA 7 MM HEE
UL 7 DERE & i U CHROHEDBIRNICSE T2 2 L 2R LT,

Z DIERRRRBRO ) 2521 T, M T B H 2kt 5 & U7 BRGABR O Yl 2 Bdh L7z, CPP WA 7 A
DFEEMFEF 2 E L, GLP AWy i & PMDA k% £, S 512 CPP W1 7 40 Tk
TA NI LT,

ERARRERIL, £79° CPP W N 7 ADREMOMERI L ONRERIREN i b BHE RO b AL 5 AR O [F
Ew L LT RBEORRER (N vy B 2#FEM L, WIZ A vy MBRCRE L7 BRRIEE 2 =
FEMEEH & Lo MRV AR (EAR 2 VER) 2 FE T 55 & Lz,

A\ ey FRBRIZOWT PMDA Mk Z R FER, LTFO7' e ha— L CEMT L2 ENikE T,

o HFIEPUSLUE  BEFEORE (U UHIROESFEERL TV UUGESE 2 DL Eofkh) TiE, Mgy o
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B3 AARBITEFROBRITA RTA4 L THRIN S BIE (6.0 mg/dL LAF) &2 T & 72U VHERF M
BT R
BTV A - Zhusk LREE (L 2 FEA— 7 3B,
TRBRIH - 6 » H,
HAEGIEL : 16IERE (CPP WE U 7 A& R ) 20 41, xtfRE GBF omisaET) 20 F,
FEFEA - et X OMIE Y AME (e JOSHREEL VIKT), CPP WaE T 7 LA DIRERIC
BT D FEFARE B 1355 BI3ACK, MG CPPETH 2 & 7275, i CPP OWE IR TEHF RS
ThHY, BWRREL LTHEL L TWD LIFE AT, BHEEZR EHHEE L Th Rz, ko 25
iEE &3 2 DIFMIS LS 2, Lflfran/z, £2 T, Mg CPPEOREIEE & L Tig Y M4
FEFHMEEA &9 22 & & UTe, BHEBRREE 205 L LeTx OBISEITZEIC KX, Mg CPP |
EIyE Y AEITFROCIEFERZ R L, Mg Y SEA MG CPP EOMNL L2 HER T Th 5 Z & 3o
STWAHNLTh D,

® EIRFHMIIEH : Ol ERAEL CT & CAVI IZLDME AKAL, & O, RERF A KL, CAEK

DIEFEOHER (B2 WL IR B S 2ikiE) | LG CPPEOHER, FEHAa7 OHER,

2022 4F- 7 J1 26 HIZ First Patient In, 11 A HIC HEEGFIEKICELT, LIZA-7TC, 2023 4 5 12/ 3B b
R T TDTIETHD, TDOHRIT, BRIV A LML | FEFAGR - IRBERERE BT,

ERUZ23502, Fex iZBEIC S CPP O E &IEEL T /WL 2L T2 (RFRTES 6566697 7)o AHF
ZEPAFE Tld, CPP O & 721 T VE |, b banA R EORIEED BRI IZH I, [[IC&D CPP Tt
A MR R eE 2O AEBERITRE D, Ak CPP 2 W SHlfalL ~ v D FBR T~ 13, 1R
(= CPP ORHEDHEITE) . 2)I3xT/V A (= FetuinA — 4 +H7-0DOV AN A EE) | 3) i : IE
EnE L (= VBRI VD AOFESRS OEITEE) 23R EWNEE, CPP O FIEM: GRILEE SR S0 A KL%
BT HIEME) IRV A L Uz, ABFZEBHTE Tld, 2o A pe CPP OMMElE R BRI CT& %
FONTRBELL, BRI AL L TR DL~ UZETEAL,

1) BABROWPEE  RFEROF LN FIEROT, FHMILIZ I TIEBRTERWA F /R BERNE LR 5=
nA R BT i T CPP ORLEE AT (KL TR OEAN T L) R ET DL EILT,

2) IRZVEANORERE  EARARF— B L e~ 7 2T (v 7 © =X VT, M/ g7
A5 CPP % pull-down L7, B — X% EDTA TULBEL CUUBE IV DEEET HZET CPP O&EH K
iR T %, W OR A BEZHESNRIPUERE TRIEL,, H50 L7 VgL TRIEL TRV CPP 1oy
fehi oy MEROBEEDELFHRTHI LTI,

3) ftdh e B L OWEE U/ iEY 7 L% 25°CT 24 BEH AL Fa—h 458, CPP HOIERHEY
BT DD AT VT MG ER SRR A T, ZVTRIETEIL, CPP ROV R L Ak o B
TET DI EIRD T, A FaX—hith TF/VIREIEE VT CPP ®AHIE T, EOENY T LRI E
LCWeIE B BB AIN T T LD EE T HIE0D, — 7 A Fa_X— MIOREEIL T 7 Fhichet
EFIEL TV BT NV DS D B [ 35D T, fitidh: IEME R FHE TED, ZOHEEZ T, ik
BT 183 BID MGV 7 VD CPP O i JEAE L ZRIE LT, fdh : JEME MRV ZE ~E 1
EfEA L, M{E FGF21 EDMERWZEM 30 o7, MEENT B TiE, ~E7ne vVKfEd FGF21 SiEid T
ALK T THLZENMESINTND, L2 > TAEIORE ST, fdh : FEdb B HAMRWIEE T 5% 205 B ATREMEZ
AL TS, CPP DI #7217 T VE I b IMIRENT BB DO TR ABET D, LWMREE 27 —2LEZbh

Do ZORRITTESCFRFH G L EL TR FE LT (Nakamura K, Isoyama N, Nakayama Y et al. Association
between amorphous calcium-phosphate ratios in circulating calciprotein particles and prognostic
biomarkers in hemodialysis patients. Sci Rep 2022; 12:13030),

AIRO M BFEITK 33 TN THY, ZDIHIMTEY AAEAS 6.0 mg/dL 22 TWHEE T, BLE 4 Al
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1 ARREE (8 77 N) EREEL DTS, SHIZHR TN AL 300 T Az A 7oL AREbLITRY, CPP WA
N7 LOBAETEEITIEH ITRENEB ZBND, BUEET P ORIRIERT CPP W& U7 LD L ENMELH RN
AERAS VAU, R R O MRS BE O TR EGEICHE R CE 2L O LIRS,

Calciprotein particles (CPP) are colloidal mineral-protein complexes mainly composed of solid-phase
calcium-phosphate and serum protein fetuin-A. CPP appear in the blood upon dietary phosphate intake.
We and others have clarified the process of CPP formation and maturation. Because the blood is a super-
saturated solution regarding calcium and phosphate ions, a postprandial increase in the serum
phosphate concentration triggers precipitation of amorphous calcium-phosphate. These precipitates are
immediately adsorbed by fetuin-A and prevented from further growth. Consequently, single fetuin-A
molecules laden with tiny amorphous calcium-phosphate are generated. These molecules are the most
primitive form of CPP and specifically called calciprotein monomers (CPM). CPM are nanoparticles with
a diameter around 9 nm and filtrated through glomeruli to be cleared from the blood. However, the
postprandial increase in CPM is enhanced and prolonged as decline of glomerular filtration rate in CKD
patients, facilitating self-aggregation of CPM and formation of primary CPP (CPP1) with a diameter of
~35 nm. Primary CPP mature into secondary CPP (CPP2) when calcium-phosphate in primary CPP
undergoes amorphous-to-crystalline phase transition. The formation of CPM and the maturation of CPM
into primary CPP and secondary CPP are not a biological process but a thermodynamical process that
progresses spontaneously over time.

Recent studies have indicated that secondary CPP induce calcification when applied to cultured
vascular smooth muscle cells and innate immune responses when applied to cultured macrophages. In
addition, accumulating evidence in clinical studies has demonstrated that blood CPP levels are increased
with decline of renal function and associated with complications of chronic kidney disease (CKD),
including vascular calcification, arterial stiffness, chronic inflammation, cardiovascular events, and high
mortality. These observations have led us to hypothesize that secondary CPP may be a causative agent
of CKD complications. To test this hypothesis, we have developed a column that adsorbs secondary CPP.
In general, end-stage renal disease patients receiving hemodialysis have high blood CPP levels and suffer
from chronic inflammation and high mortality due to cardiovascular complications. Therefore, we have
decided to prove the hypothesis by showing that clinical outcomes of hemodialysis patients are improved
when secondary CPP are removed from the blood by inserting the CPP adsorption column into the
hemodialysis circuit.

Before proceeding to a clinical trial of the CPP adsorption column, we performed a pre-clinical study
using a miniature pig hemodialysis model. Briefly, miniature pigs were subjected to bilateral
nephrectomy and then maintenance hemodialysis every other day. They were randomly assigned to
either the treatment group receiving hemodialysis using the CPP adsorption column or the control group
receiving hemodialysis using a control column without the ability to adsorb CPP. We cannot disclose the
details of the results here because we have not published them yet, but we observed significant
improvement of clinical outcomes in the treatment group when compared with the control group.

Based on the success of the pre-clinical study, we have started a pilot clinical trial to verify the safety
of the CPP adsorption column and to identify a clinical parameter(s) on which therapeutic effects of the
CPP adsorption column are observed most significantly. Forty hemodialysis patients whose serum
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phosphate levels were 6.0 mg/dL or over have been recruited and randomly assigned to either the
treatment group using the CPP adsorption column or the control group without using the column (20
patients per group) to be followed up for 6 months. The primary outcome is the serum phosphate level,
which correlates with the serum CPP level. The secondary outcomes include the changes in serum CPP
levels, itch scores, vascular calcification determined by CT images, and cardiac hypertrophy determined
by ultrasound cardiography. The first-patient-in was on July 26th, 2022. As the planned number of
patients have been registered by last November, the pilot clinical trial will be done by the end of this
May.

Based on results of the pilot clinical trial, we will finalize a protocol for a pivotal clinical trial and
aim at obtaining the pharmaceutical approval. If successful, the CPP adsorption column is verified as a
novel therapeutic device that improves clinical outcomes of hemodialysis patients and expected to be
used worldwide, potentially contributing to elimination of the trade deficit in medical equipment in

Japan.
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CPP 2ML MR - 1BMERIEDIRRME T 5 & T DG ES CPPWEN 7 L LW HH LWMEED E &I
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