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- How to achieve a similar autograft function?

An ideal bone-graft substitute must provide

® Growth factors for osteoinduction
@ Scaffold for osteoconduction
® Progenitor cells (BMSCs) for osteogenesis

nductive factor « Bone scaffold

FC

Tissue Engineering, edited by Bernhard O. Palsson and Sangeeta N. Bhatia;, 2004

simvastatin carriers g Bone substitute
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Simvastatin can regulate BMP-2 growth factor

1. Simvastatin is lipid-lowering drug.

2. Simvastatin can induce myopathies such as muscle
weakness and rhabdomyolysis

3. Simvastatin also can induce expression of BMP-2 and
stimulate bone formation, with the effective concentration
between 1 uM and 0.1 uM )

New bone

3% Science, 1999: Vol. 286 pp. 1946-1949
¥== Arthritis. Res. 2002, 4, 237-240
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Daily simvastatin
concentration(M)

12 3 4 5 7 9 1114 Release profile
Time(day)
3mg SIM/PLGA microsphere (A) daily release 2.5x10"M~3.7x10°M '
5mg SIM/PLGA microsphere (B) daily release 4.2x10"M~6.2x10°M SIM/PLGA 2% /\Ek1aq /35 » 11003/
Therapeutic concentration is 108 M~5x10%M UNE1g i - 3 AL
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1) Optimized bone regeneration based on sustained release from three-
dimensional fibrous PLGA/HAp composite scaffolds loaded with BMP-2,
Biotech & Bioeng, 99: 996-1006, 2008. (IF: 4.530, 2021)

2) Controlled release carrier of BSA made by W/O/W emulsion method containing
PLGA and hydroxyapatite, J Control Release, 128: 142-148, 2008. (IF: 11.467,
2021)

3) Preparation of porous bioceramics using reverse thermo-responsive hydrogels
In combination with rhBMP-2 carriers: In Vitro and [In Vivo evaluation, J
Mechanl Behav Biomed Mater, 27:64-76, 2013. (IF: 3.902, 2021)

4) Local delivery of controlled-release simvastatin/PLGA/HAp microspheres
enhances bone repair, Internat J Nanomed, 8:3895-3905, 2013.) (IF: 7.033,
2021)
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+ Representative negative thermo-responsive polymer
+ Lower critical solution temperature (LCST) about 32°C

¢

Y

<l

p(NIPAAmM) Base ’_.,
hydrogel 5
1

Bound Water
= ey k.
\-’0 1)
' Scientific Reports | (2018) 8:1963 |
Hydrophobic DOI:10.1038/541598-018-20385-2

Loss of bound water
to bulk solution Temp: 10 °c x320 playback

N-isopropylacrylamide

Hydrophilic
Chem. Soc. Rev. 2005, 34, 276-285




¢

\

Wit g R RK R B REME T R (2)
2009 it AN EHE

(A) i
i Casting methods
o o :' B5 A B
PV (Is.;-*[;r;ﬂ E;‘rl.:;as:lide) HAp powder Water YeE 1‘% EE #U
Ileat to forming Sintering
é
Room Temperature
(B)
3D Printingby |
Negative Thermo-Responsive Hydrogel; Deposition Modeling
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Preparation of porous bioceramics using reverse thermo-responsive
hydrogels in combination with rhBMP-2 carriers: In Vitro and In Vivo
evaluation, Journal of the Mechanical Behavior of Biomedical Materials,
27:64-76, 2013. (IF:4.042 at 2021)

Combination of bioceramic scaffold and simvastatin nanocarriers as a
synthetic alternative to autologous bone grafting, International Journal of
Molecular Sciences, 19: 4099-4118, 2018. (IF:6.208 at 2021)

3D bioceramic scaffolds fabricated using negative thermo-responsive
hydrogels for promoting bone formation in calvarial defect, Ceramics
International, 47, 5464-5476, 2021. (IF:5.16 at 2021)
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簡報者備註
簡報註解
若從「以終為始」的觀點來看，研發端必需先將最終端的市場消費數據蒐集清理後，套入數據分析模型以轉換為產品研發規格，再將該研發規格導入整個產品發展流程（研發、生產、行銷、銷售）中，最終這套「精準研發」所產生的新產品模式，才有機會逐漸進化到商業模式再造（BM）的階段。



To deal with this complexity...
15 22 1515 B X 2L [0 % R B PR 2K o 2 BY F5 0K !

IDENTIFY INVENT IMPLEMENT

1. NEEDS 2. NEEDS 3. CONCEPT 4. CONCEPT 5. STRATEGY 6. BUSINESS
FINDING SCREENING GENERATION SCREENING DEVELOPMENT PLANNING

BETF R AR EE IR EEK T &l
“The Biodesign Process’

National Academy of Engineering (NAE) 2018 Annual Meeting/ Paul Yock

1. From Design-Thinkina to Bio-Desian on Sandford Universit
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