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1. beMatrix gelatin and collagen in medical field
OF. M. Ngako Kadji, Hiroshi Tsukamoto, and Yosuke Hiraoka
Biomaterial group, R&D Center, Nitta Gelatin Inc.

Nitta Gelatin Inc. since a century has handled gelatin and consistently conducted
research and development additionally to production and sales of gelatin and collagen.
In addition to early applications such as product capsules, cosmetics and food
supplements, gelatin and collagen are being extensively studied and apply in medical
field such as cell transplantation and medical devices including bone void fillers.

However, biomaterials including porcine skin which is used as gelatin source play an
increase role in modern health care and it is relevant to comply with all safety
requirements in the sets of universal standards and norms as prescribed for biomaterials
and biocompatibility. Henceforth, safety is our top priority in our key technologies
which include virus clearance and endotoxin reduction, carrying off risk factors over
health benefits of gelatin.

From this background, we developed beMatrix gelatin and beMatrix collagen which
have been substantially improved in response to customers’ requests. We will introduce

beMatrix gelatin and collagen features and safety.
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1983 EiZiZe b PDGF D72/ BECFINBA LN X7, 1985 FEIZIX PDGF D A
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L~TFan —BEEER T 5, PDGF-A & B ORI 60%THD,
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<HTRIN—LRIEME>

MC3T3-El #ifaz AT, Mg LM+ aLEbIC, TR X HDEE
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DL, VNI ZFAF L OMAEEERIIERLE, MREBEIZOWT, 7T
AFANIRBIEBHBEHMONTVB T AV BRI N —R L F%EL EOZE
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AY
EZR . SEORFHIBWT, BERBMRRETT VICBITRBIEEERFO
FENRETHENRGRBARENREZRD -, S REBRSASNIET®
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FEH T —MEM), SRLS EABEURH A2 100, 200, 400mg DEEIZSFRD 5 BEIZ S
HU-. SR RERVICERL, RETREERIERR T o A2 Az, KiEE



(\Z SRLS ZE AL, LEROERENVAS), 2. BEHEE, 3.V A% 2 —SEKERHEE
IZOWTT 7 —MRAELZ. ILICBFRT#ICmE, (LER, VRIA ik iEE
PREL, REMEBIOERLTEMEEMUI-. 2B, IKREIZTXTE—#HiFIcLy
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[BM]B 4 X ETF o AR s Ve RO RIL S R T 5F L (GM-CDDP) % fE &Y
L. FEBET M TREEITo7T,

[7¥&]In vitro:GM-CDDP # PBS iZ 24 BRRIE#K TS F—PriRmL, LiED
CDDP REZBIEL TIREIMEE ML=, In vivo: GFP it LA A Mk MDA~
MB-231 O X—K<UREFEEHBET V(N=40)Z2ERL . GM+PBS BT 5.(S &%),
CDDP fEIERN X &-(P ##), CDDP /R3AT# 5(F #), GM+CDDP RFT#R 5:(G #)D 4 &
LTz, M 2, 4 BOBEET IVIS TOBBEBEOFME u CTBV/TV)TO
BREREBOFMEIT o7, BERIIFELLEREERBUN)EILT7F=/(Cr)T
L, 5612 HE $efal TUNEL Bz To7-, M FAIREHTIT Tukey-Kramer
test Z V= (P<0.05),
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In vitro:30%55DFEAM & Z 7 F— B HRMEDELH R B % 38H 7=, In vivo:
IVIS DFER. S BT L T P B2 38, 4 38; 38.3%, 43.0%), F #£(36.7%, 43.9%) 136 &
WAEEZRL, SHIT G #(3.6%, 8.5%) (T2 0Mh 3 BHCLLL THBICEE TH -7,
BV/TV iZ S #(8.4%, 5.5%) (ZxfL T P #£(15.9%, 9.4%), F ££(16.3%, 10.8%) (A FiZ
BIEZRL, E6IT G B(24.7%, 16.60)IITDfth 3 B L THEICEBE ThHoT-, F
7o, P BEETIHMAHC L T BUN O LR LRERD B EBICEE Tho7os, G BHT
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COl OF & B/RT~_& COLIZDDER A,

12. Effect of platelet-rich plasma on the migration of human adipose—derived stem
cells

Ok Fig, HEFET, § EHHE, HARES

BEERAY HRARIERE

Introduction: Proliferation and migration of adipose stem cells (hASCs) may play
important roles in the wound healing process. We have previously demonstrated that
platelet-rich plasma (PRP) is effective to stimulate proliferation of hASCs through
multiple signaling pathways. This study was to examine the effect of PRP on the
migration of hASCs.

Methods: PRP, platelet—poor plasma (PPP) and hASCs were obtained from healthy
volunteers. The effect of PRP on hASCs migration was first determined by transwell
migration assay. hASCs (2 X 104) were placed in upper chambers and allowed to
migrate toward lower chambers containing serum—free medium with or without different
concentrations of PRP (0.1, 1, 3 and 5%). After 24 h incubation, cells migrated to the
lower chamber were fixed, stained and quantified. In vitro wound healing assay was
further applied to determine its mechanistic effect on the migration of hASCs. Cells
were grown to full confluence in 24-well plates and were then incubated in serum—free
medium (control) overnight. Cell monolayers were scratched with a sterile pipette tip.
Cell medium were changed to control, or 1% PRP with or without the PDGF receptor
tyrosine kinase inhibitor imatinib (5 u M), or 1% PPP with or without imatinib, or PDGF
(10 ng/ml) alone. Images of the same scratched areas were taken after incubation for
3, 6,9, 12 and 15h. Cell migration distance was measured using Image] software.
Results: The transwell migration assay showed that PRP dose—dependently increased
the number of hASCs migrated into lower chamber. It reached its plateau effect at the
concentration of 1%. The in vitro wound healing assay revealed that stimulation with
PRP, or PPP, or PDGF led to time—dependently increased migration of hASCs. PRP
displayed the most, whereas PPP had the least potency in stimulating migration.
Addition of PDGF receptor tyrosine kinase inhibitor imatinib abolished the enhanced
migration of hASCs stimulated by PRP and PPP.



Conclusions: PRP is more potent than PPP and PDGF in enhancing migration of hASCs.
Their stimulating effect is possibly mediated through the PDGF signaling pathway.
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THEZEL ., 8528 10 B B CD34+41+42b-#If 2 AIERAING, 5528 17 BR XV 22 B
H® CD34-41+42b+FfEE R ERLEREL T a—H A hAN — THERL 7=, &4l
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WZEBE T ERMRITOFE R, PRP Tid PDGF-BB. VEGF, TGF 8 . EGF OZEAS
PPP LB TEIETHY, M/ MREAKEE Z b=, —7F ., IGF IX PRP & PPP T
HENEZETHY, bFGF DRIIIFBD b o7, RNA-Seq #&#T Ti%. PDGFB,
TGFB1, EGF B FDREBENSRB E-TLEFEL TV, VEGFA IXATEEHIA, /K
REEEREBIZEHIE TH -T2, — 5, FGF2, IGF1 OB EIIT <O TN ThHo7,
[BER]SEORKRIL, M/IMRIZEENSEBELRAEIREREES A A BER
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R4 3L T, PRP ERUED BEILIZ DB LMD,

14. MBI #RAIZ3 175 PLTMax® Human Platelet Lysate (D14 FE%H R
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1) BEERKTE RS EEHRE

2) R KEXFEREENER BRI EFE

(HERDEE. e bR TREEBEPICHEE TV %#a (Adipose—derived Stem
Cells: ASCs) DFFENBESH, FHEERBHERICRDIBRMRLL THEER
~DIHEFANFEEN TV5, PLTMax® Human Platelet Lysate (X, BEML/NRA S5 8L
S5 supplement LT, B &l 3 REBHIRIC R THHEFEZ R B BME N T,



[ B #]ASCs tZ%t9% PLTMax® Human Platelet Lysate DIEFEZNRIZOVVTRRETT
%o
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| BRIEEEAAT., AR LR A M DRETE Ki-67 R eR{Tol, £HEME
=X (PD98059. SP600125, SB203580., LY294002) HANBFIZ IS 1} DG E DR ETE
#Tv . ERK1/2. INK. p38. Akt DY B{k% Western Blotting {Z THRETL 7=,
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DMEM+PLTMax (5%), DMEM+FBS (10%) M#£iZ33v T ERK1/2, JNK, p38, Akt DY
VB LERDT,
[#2£2) vMNERSEMIRIZ. DMEM+PLTMax (5%)ASE i E THY, PLTMax X FBS
IR B MR DB INE F L L TH A Th D, ZDOMEFAAN = A LIZDOU
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PRP DEFEREEIZBIL TILRMALRI DB L, BRI 5 PRP O R &R
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ERAWT,.VIRIRMEI EFEET T PRP BEUZ £ M /MK i 5 (platelet Poor
plasma: PPP) HsINZ &% hiPC DOEFEREL B /3 LREZFTlL 7=, T D#ER. PRP Hsh0
BED A PPP FANBELDS BV EFERER A LTV 5721 T PRP BRIMBED H 78 |
BlaS—G AL osteocalcin ZRBLTHILNOE~DHLERETHI LR
mIhi,
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() BLOMICHHFNFEEITROLN TV, PRP BBEHIICREHEE
LRRW=H LB, REUEBLETHELEEZLNS,



16. P EMIE LB HRIRIEICTN T 22 Mm/MR I (PRP) ST A
ORZR 5, BE<Hth
BB IIFH B — —BEERA R F—

FHEIERB»ORIFE LR, IEEARE. /g TR, BEREFICIIFEHOR
Ya— Ll RLETHD, B HEREIMBICE B OIEE(LLHEER A B
DETAVa BEOET, FRBREXBERECHOMEREBDaT—/ &
DEFICES>TERID, ZNENFHOR 2 — MET LRBEDET2EZL, TF
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REDOREREZHE LTz, OIZ2WTIE 9 il QIZ2W T 761, @220\ Ti 11 i
THELRO, BEBEICEEEBRWFINRHY, -, WELZRDI-HlETIZ
BOWTEEEIDEADBLETHI=, 5%, PRP OEBHRESCKRERIZOVWTER
FBLELEZOND, AMFEIZKL, RFCTITHEZBNIIEEL THS,

17. PRP % AN BEIREXEF E PRP fERLF v
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BUE, PRP FRIEMAT A THIZERY LT b, X2 OTWS, kit eizotz
DITERDIFIZBITBLb, 7255, =X EHRE ~D PRP I ThoT-, BT
B 5 BF TR REOIC PRP RIENE KL TEXTEY, - - 815 0B ESE WM
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T ARERIRET, HBRONROBFHRHFRIRVD T, RDAT T AFiE
LU TENTHY, mesotherapy L T R+ REFRELE 2D,

K& PRP {ER* v M OBH R

PRP {EfU% > :MyCells22 PRP Preparation device(KAYLIGHT INC. USA)
R & : 22ml

R4y B - 3500 [E1425 (2,054G) | 7 43

PRP DR : f/MRIBIHEEE3MELL L. MEDBEKE FTe

PRP D& & 7ERAx v D 26F

T BEMEDOHSD PRP ZERTHZLNFEETH D,

18. Treatment for refractory ulcers and alopecia using cryopreservation platelet-rich
plasma: a case series

OQiannan Zhao, Yuanyuan Ma, Shuman Zhang, Ruoxuan Liu, Yuemin Zhou

Huaihe Hospital of Henan University, Kaifeng, Henan, China.

Introduction: The application of fresh PRP in clinic has encountered some problems,
such as inconvenient, unstable quality, time—wasting, high—cost, and painful. In this
study, we presented 6 patients with refractory ulcers and 2 patients with alopecia who
were successfully treated with cryopreservation of PRP.

Methods: PRP was stored at —20°C after activation. The percentage of wound area
reduction and hair growth were observed and recorded at 28 days after first PRP
application. The number of platelets in whole plasma and fresh PRP was counted by
automate hematology system. PDGF, EGF, FGF, VEGF value in PRP and whole plasma
were detected by ELISA assay.

Results: The number of platelets and the levels of four growth factors in PRP were
significantly higher than those in whole blood. Wound healing was expedited with



noticeable size reduction, hair regeneration was also observed, no adverse effects
occurred during PRP application.

Conclusion: Cryopreservation of PRP is a safe and effective treatment modality for
refractory ulcers and alopecia. We propose a viable way for PRP application with
cryopreservation type in clinic, which is more convenient, stable, time-saving,
economic, and less discomfort.
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