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(Et]: eoietey)
s He= CAGR(%)
X% 2010 2011 2012 2013 2014 2015
Global 1,965 2322 2,768 3,285 3,899 4,628 18.69
US 884 1,049 1,246 1,445 1,676 1,943 17.06
Europe 442 524 623 761 931 1,079 19.54
Japan 221 262 311 352 408 473 16.44
ROW 418 497 588 727 884 1,133 22.07

2010 2011 2012 2013 2014 2015

w EX ¢ DEX MAZO| AlRSSE 2A10t M Biomaterials Research(2012) 16(3) @ 108-111

I} 20159) HE 1% Transparency Market Report®] ‘Medical Polymers Market - Global Industry
Analysis, Size, Share, Growth, Trends and Forecast, 2014-2020’0] w21 O]7-8 J1ER} A2 20145 E]
2020E712] ABFAHAE(CAGR) 8.3%4 A=5te] 2013 9891 SrajollA] 20204 17191 2] 7m0

APE 4T ZloR AYsial glo] SR AAANES AEAAO] 5453 ARSIl Jee AARIT

(3) MHl2old D2t AR 2 MY

AL A B Sl A RS AR R AN T A HaAzE gIARE o] €]
AR HIME Zzshd 7Rd ot 1 AR o o) sisskch AR 1EAL AR 5 2 o'
07 AME= AAILEA= Polylactic Acid(PLA), Polyhydroxyalkanoates, Polybutylene succinate
(PBS), Polycaprolactone 01| o] 742 PLAZ} 7P Wo] AMET 78 St A, okErld,
A A Soltk 20159 84 GRAND VIEW RESEARCH®] ‘Medical Polymers Market Analysis By
Product(Resins & Fibers, Elastomers, Biodegradable Plastics), By Application(Devices and Equipments,
Packaging) and Segment Forecasts To 2020 H11Aof| w2, o758 11HA} 5 AYA|ESIA 112A7T EA)
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(Et9l: wph=ray)
E] AR
o 2= ° CAGR(%)
X4 2010 2011 2012 2013 2014 2015
MRS MIZAIAIE 1,370 1,626 1,930 2,291 2,719 3,228 18.70
HIOIR S2AE A= 39 2 49 68 82 98 20.11
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(CH=C) (49)
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w EX 1 DEX MAKZO| AXSSE EA1t MY Biomaterials Research (2012) 16(3) : 108-111

Biomaterials Research®] ‘I1#A} A =EE] A5 A A Barxo] = 20159 AR
Hpo] o ERRAEI(LA & PLA)O| APfR= 3,228ulnt hejs SA4Jskal glou) < 2015\do] Harg
Transparency Market Report®] ‘Medical Polymers Market - Global Industry Analysis, Size, Share, Growth,
Trends and Forecast, 2014-2020’2 H[&}O &2 A EA] 1E2A} AR 243] & A} ofefjo] x9} Zch

48 | MY DEX 2 MY 72 W MY

(B2 o =2, %3

Tz 2014 2015 2016 2017 2018 2019 2020 CAGR(%)
AA 2.1 23 2.5 2.7 2.9 3.2 34 03
= 117 126 137 148 161 174 188 '

F74A: 1) Transparency Market Reporto]l AIXE AA] AV 12, ABHGIE(CAGR), 228 TEA A 5 A&
AEAZE AR B 2% A&
2) AA A F = AP 5% A8, 3) 198=11009 A&

B 1 MHESN TER SelHHE S8 Mstel 22U} AIZ, KISTI market report(2016)
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Surgical Sutures

Sugical sutures w g - | u
diagram N

Suture material Polyglycolic acid Catgut Catgut Polypropylene
Suture technology Synthetic Chromic Plain Monofilament
Suture color Violet Brown or green Milk-white Blue

Suture code PGA CcC CP PP

diagram ! p* s : !
Suture material Polyester Silk Nylon Stainless steel wire
Suture technology Braided Braided Monofliament Monofilament
Suture color White or green Black or blue Black or blue Silvered

Suture code PB SK NL SW

£X : http://www healthaw.com/product-id-105 html

2 Qleoflo) & Bl 9|5k AYelelA] S A2 o]k g Alzo] Q17jol, S Al AKeS
B QoA 4127 0} glofAi BEARR E]r) S ARe(Polydioxanone, PDO) A7) s 1t
S48 B o)k reieet 7He 0.04-0.1me] nlAIE Ao S48t m9ket 7] E71E A
Sp whge] W1l 3 STt AXE A8 vlolarh Ea Bae] TaRt 4Eo] ShiEl B A%

W= glon YA S SEAE A E8EA Sk

(2) ‘H=slA oA HHE||

ofgulo] e 228 BUEelA AR IS BeielcE Aol Brhy Qo] F4 4 9l
AESA] o]4)E e 2] (biodegradable, implantable battery)7} 7Hesict
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(b) https://www ttsh.com sg/cardiology/articles/angioplasty/

http://www openwetware, org/wiki/Drug_Eluting_Polymers_and_t

heir_Applications,_by_Eric_Stowe

(d) http://www allenfootdoctor,com/new-things html
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- Bioabsorbable Biomedical Implants
2 e AE ARl dEe] tiat Sl oAl B, dlneolete] ofs) £4
2k UESTUEL ojujr)o] AaAAE Z2j AEE(Interconnected Polymer Strut)S Z§lsh= 143
27 =(Tubular Scaffold)S =3It *J A EefH AESIE 520] My A(Deformable Cell)
Q12 gigatol, Belu) AESS W FAYE 150 m ofsjolck B We, B AAEES A g1
EH 53 284S Alxshs RS vRste] AgEad AAOeH] JEHEL] Al WS =3 7

sk,

- Resorbable Cellulose Based Biomaterial And Implant
S Aead AERes 7R A Alm B JETE] dith S, Al Aldulstel ofs)
SUEU AR SR 00 AoHA| 9] A Rke-Y S3taR i FAE AL AlekE AER 0 0
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Resorbable Polyether Esters And Use Thereof For Producing Medical Implants

20 F4 EPoEE oaEHE B ug JEUHES AxsP] 13 o]9] &kl tijt 53,
o= g Aol el Y=k At E= S= f7IAl] ARt a8 ASHEES AlxsP|
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Absorbable Implants And Methods For Their Use Inhemostasis And In The Treatment Of Osseous Defects
2 55le W &4 ARdolA S5 FETES AR tigt 8o, eaF QlFu|olE| =
osf SUEACE FAF vls|E MetA £t nAl 2Eeke HaAo ostHer {83t S4
HelF 9 H|ERHER 24dE0] HAIEDE A7) AR i 7Y B oo R opEe & 89
Aol H AR & AF-E S5 AT = ME= 20 Algs et 71A1E] AE Haylo|=2A

S8

Absorbant And Reflecting Biocompatible Dyes For Highly Accurate Medical Implants

2 55le 24 95 JEHES A B M AR ARl Higt 531, | ofefA]. Hloj] s,
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Photograph of a glow He plasma generated inside a PP tube with inner/outer diameters of 1 mm/3 mm.
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Printing Skin Cells on Burn Wounds, Wake Forest School of Medicine, 2016

SiO2 film deposition on the inner wall of a narrow polymer tube by a capacitively coupled pPlasma,

2010

Sonali P. Gunawardhana, 3D Printing: An Interactive Look at Its Utility to Medicine and Its

Attractiveness to Pirates and Terrorists, 2014.8.8.
Technical Considerations for Additive Manufactured Devices Draft Guidance, FDA, 2016
The 2015 EU Industrial R&D Investment Scoreboard, IRI, 2015

The 3D Printed Medical Devices Market is Expected to Show Steady Gains Through 2026,
3DRholdings, 2016

The Many Applications of 3D Printing, FDA, 2015

https://clinicaltrials.gov/
www.fda.gov/
http://www.ntis.go.kr/
www.kipris.or.kr/

http://3dprintingindustry.com/medical/

OF



e

2016

2016

2016

2016

2016

2016

2015

2015

2015

2015

2014

2014

2014

2013

2013

2013

2013

el 229 727(7] YMAIE 2|AE(2010~2016)

tH

fob

NCT
02254343

NCT
02883270

NCT
02694302

NCT
02890043

NCT
02445768

NCT
02569190

NCT
02516566

NCT
02402621

NCT
02118974

NCT
01253018

NCT
02066246

NCT
01337960

NCT
01072032

NCT
01828398

NCT
01657994

NCT
01144715

NCT
02830568

Chang Gung Memorial
Hospital

Tianjin Medical University
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Seoul National University
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Beijing Jishuitan Hospital

University of Minnesota
Medical Center

Veterans Health Service
Medical Center

Asan Medical Center

Asan Medical Center

Milton S. Hershey Medical
Center

VA Office of Research and
Development

Universitétsklinikum
Hamburg-Eppendorf

VA Office of Research and
Development

VA Office of Research and
Development

Ferrara University Hospital

Children's Hospital
Medical Center, Cincinnati

Kinetic Muscles

Central Hospital, Nancy,
France
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Effects of Proximal and Distal Robot-assisted Therapy Combined
With Functional Training

Effects of Robotic-assisted Gait Training In Non-Ambulatory
Patients After Guillain-Barré Syndrome

Clinical Trial of Robot-assisted-gait-training (RAGT) in Stroke
Patients

Clinical Trial for the Application of Tirobot System

Functional Connectivity In Relation To Proprioception and
Sensorimotor Recovery in Stroke Patients (Feasibility Study)

Effect of Robot-assisted Gait Training on Brain Reorganization in
Hemiplegic Patients

Effects of PEEP on Optic Nerve Sheath Diameter During Robot -
Assisted Laparoscopic Prostatectomy

Comparison Between Conventional and Model-based Infusion
Strategy of IV PCA in Patients Undergoing RALP

Randomized Clinical Trial Comparing Conventional Laparoscopic
and Robot-Assisted Laparoscopic Hysterectomy

Evaluation of Robot Assisted Neuro-Rehabilitation

Lung Function After Robot-assisted Radical Prostate Ectomy

Ankle Robotics Training After Stroke

Cortical and Biomechanical Dynamics of Ankle Robotics Training
in Stroke

tDCS and Robotic Therapy in Stroke

Combined Functional Electrical Stimulation & Robotic Gait Training
for Children With Cerebral Palsy

Rehabilitation of the Stroke Hand at Home

Medical Economic Evaluation and of Quality of Life of the Kidney
Living Donors.
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Medical College of
Wisconsin

Medical College of

Wisconsin

Yonsei University

University of Haifa

Assistance Publique -
Hépitaux de Paris

Samsung Medical Center

VA Office of Research and
Development

Catheter Robotics, Inc.
VA Office of Research and
Development

Nova Scotia Health

Authority

Eremo Hospital, Arco

Yonsei University

University Hospital,
Grenoble

Eunice Kennedy Shriver
National Institute of Child
Health and Human
Development (NICHD)

VA Office of Research and
Development

Hadassah Medical
Organization

VA Office of Research and
Development
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Functional Magnetic Resonance Imaging (fMRI) and Robot-Assisted
Practice of Activities of Daily Living

Robot-Assisted Motivating Rehabilitation

Effects of Locomotion Training With Assistance of a Robot-Driven
Gait Orthosis in Hemiparetic Patients After Subacute Stroke

Error Enhancement of the Velocity Component

Laparoscopic "DA VINCI" Robot Assisted Abdominal Wall Hernia
Repair

The Efficacy of Robot Assisted Group Cognitive Training in Elderly
Adults Without Cognitive Impairment

Extension of the MIME Robotic System for Stroke Rehabilitation
Clinical Study to Evaluate the Catheter Robotics Amigo for
Performing Right-Sided Electrophysiology Mapping Studies

Brain and Coordination Changes Induced By Robotics and FES
Treatment Following Stroke

Investigation of the Use of Remote Presence Robots in Delivery of
Neuromodulation

Robot-assisted Rehabilitation of the Upper Limb in Acute and
Subacute Post-stroke Patients

The Effect of Total Intravenous Anesthesia With Propofol on
Postoperative Nausea and Vomiting in Patients Undergoing Robot
- assisted Laparoscopic Radical Prostatectomy

Light Endoscopic Robot Use in Laparoscopic Surgery

Shoulder, or Elbow, or Wrist: What Should we Train First After a
Stroke?

Effect of Robot-assisted Gait Training on Freezing of Gait in
Parkinson's Disease

The Effectiveness of Locomotor Therapy Using Robot-Driven Gait
Orthosis System in Multiple Sclerosis Patients

Effect of Robot-assisted Training on Foot Drop in Multiple Sclerosis
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University of Cantanzaro

University of Iowa

Tufts Medical Center

Aesculap AG

Nantes University Hospital

Maria Valeria Jiménez
Baez

University of British
Columbia

University of Mississippi
Medical Center

Ethicon, Inc.

Kaiser Permanente

Margaret L. Dow, M.D.

Algemeen Ziekenhuis
Maria Middelares

Medtronic - MITG

Medtronic - MITG

Ethicon, Inc.

Ain Shams University

The University of Texas
Health Science Center,
Houston

Yale University
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Absorbable Sutures in Vascular Surgery (ASPeVaS)

A Randomized Controlled Trial of Permanent vs Absorbable Suture
for Uterosacral Ligament Suspension

A Comparison of Monosyn and Monocryl Sutures in Surgical Wounds

MonoMax for Abdominal Wall Closure

Medico-economic Evaluation of Subcutaneous Automatic Resorbable
Staples Device

Appendicectomy Skin Closure Technique: Changing Paradigms (ASC)

Rapidly Absorbable Versus Non-absorbable Sutures for Mohs Surgery
Repair on the Face: a Randomized Controlled Split-scar Study

A Comparison of Polyglactin 910 and Chromic Gut Suture in the
Closure of Punch Biopsy Sites

The EVARREST® Fibrin Sealant Patch Liver Study

Affixing Polypropylene Mesh Using Barbed Suture (Quill™ Srs)
During Laparoscopic Sacrocolpopexy Randomized Controlled Trial

(Quill Lsc)

A Clinical Trial of Subcuticular Staples Versus Subcuticular Suture for
Cesarean Section Skin Closure

Self-Expanding Multi-Layered Partially Resorbable Lightweight
Polypropylene Mesh Device (Proceed Ventral Patch® Or Pvp®) For
The Treatment of Small and Medium Umbilical Ventral Hernias

Evaluation of Dermal Closure With an Absorbable Barbed Suture as
Compared to a Conventional Absorbable Suture

Comparison of Absorbable Sutures in Perineal Laceration Repair

The Fibrin Pad Cardiovascular Study

Wound Infection in Obese Women After Cesarean Delivery

Use of Insorb Absorbable Vicryl Staples in Skin Closure for Cesarean
Section

Absorbable Suture Versus Tissue Glue to Repair Defects Following
Mohs Surgery
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NCT Evaluation of the Long-term Stability of Sheath Plication Using
2012 01586559 Bulovka Hospital Absorbable Sutures in Patients With Diastasis of the Recti Muscles:
an Ultrasonography Study
NCT . A Pilot Study to Evaluate the Clinical Effectiveness and Safety of the
2011 Ethicon, Inc. . .
01111409 VFIX Device as Treatment for Apical Prolapse
NCT N . . .
2010 University of Pecs Abdominal Wall Closure With Triclosan-coated Suture
01620294
2010 NCT Temple Universi Comparison of Cosmetic Outcomes of Lacerations Repaired Using
00933829  TP€ niversity Absorbable Versus Non-absorbable Sutures
2010 NCT Temple Universi Cosmetic Outcomes of Absorbable Versus Non-absorbable Sutures in
00681070 emple Lniversity Pediatric Facial Lacerations

NCT London School of Hygiene A Trial of Non-absorbable Versus Absorbable Sutures for Trichiasis

2010
00522860 and Tropical Medicine Surgery
NCT Trial to Evaluate the Hemostatic Effect of Lyostypt® Versus
2010 Aesculap AG . . . .
00837954 Surgicel® in Arterial Bypass Anastomosis
NCT . . . . . . .
2010 00759681 Tenaxis Medical, Inc. ArterX Surgical Sealant, A Randomized Prospective Multicenter Trial

O T4 237 (Ho]: Absorbable screw, Status : Complete) 271
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Children's Hospital of
2016 NCT Chl el,ls I\?ISZI, 10 Internal Fixation of Lateral Humeral Condyle Fractures With
02733666 o Cone Ve Absorbable Screws in Children
University

NCT Medtronic Spinal and

2010 S
00707265  Biologics

rhBMP-2/CRM/CD HORIZON® Spinal System Pivotal Study (CRM)

O T4 2HIZ(7Mo]: Absorbable staple, Status : Complete) 57
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2015 NCT Nantes University Medico-economic Evaluation of Subcutaneous Automatic Resorbable
01546272 Hospital Staples Device
2014 NCT Margaret L. Dow, | A Clinical Trial of Subcuticular Staples Versus Subcuticular Suture
01753518 M.D. for Cesarean Section Skin Closure
NCT Assistal lique - .
2013 c ssistance Publique Staple-line Reinforcement for Prevention of Pulmonary Air Leakage

00925444 Hopitaux de Paris
The University of

Vicryl Staples in Skin Cl fi
2012 NCT Texas Health Science Use .of Insorb Absorbable Vicryl Staples in Skin Closure for Cesarean
01446627 Section
Center, Houston
i i taples Aft
2011 NCT TriHealth Tnc. A Comparison o.f Metallic Staples Versus Absorbable Staples After
01198691 a Cesarean Section (C-Section)
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NCT
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NCT
02163460
NCT
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NCT
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NCT
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NCT
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NCT
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NCT
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NCT
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NCT
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NCT
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HAHF
Bispebjerg Hospital

Samyang
Biopharmaceuticals
Corporation

Kaiser Permanente

Hvidovre University
Hospital

Algemeen Ziekenhuis
Maria Middelares

Universidade Estadual
do Oeste do Parana

Dr. med. Tanja Hiilder

Fundaciéon Andaluza
Beturia para la
Investigacion en Salud

Medtronic - MITG

Ethicon, Inc.
Shire Regenerative
Medicine, Inc.

Kuopio University
Hospital

Zealand University
Hospital

Ataturk Training and
Research Hospital

Aesculap AG
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Pregnancy Subsequent to Ventral Hernia Repair

Comparative Study of Safety and Efficacy of Heavyweight and Partially
Absorbable Mesh in Inguinal Hernia Repair

Affixing Polypropylene Mesh Using Barbed Suture (Quill™ Srs) During
Laparoscopic Sacrocolpopexy Randomized Controlled Trial (Quill Lsc)

Risk of Recurrence After Incisional Hernia Repair With Mesh Fixation
With Absorbable Versus Non-absorbable Tacks

Self-Expanding Multi-Layered Partially Resorbable Lightweight
Polypropylene Mesh Device (Proceed Ventral Patch® Or Pvp®) For The
Treatment of Small and Medium Umbilical Ventral Hernias

Repair of Large Incisional Hernias - To Drain or Not to Drain Randomised
Clinical Trial

ProViS (Prolift+M and Vita Sexualis) Study

Cost- Effectiveness and Cost-utility of Laparoscopic Versus Open Repair
of Ventral Hernia

AbsorbaTack Evaluation of Postoperative Pain Following Laparoscopic
Hernia Repair

Clinical Performance of the GYNECARE PROLIFT + M* Pelvic Floor
Repair System as a Device for Pelvic Organ Prolapse

Pivotal Trial of Dermagraft(R) to Treat Venous Leg Ulcers

Comparison of Three Meshes in Lichtenstein Hernia Repair

Effect of Reoperation for Recurrence After Open Umbilical Hernia Repair

Synthetic Mesh Materials In Sling Surgery

Comparative Study of AESCULAP Optilene® Mesh Elastic Versus Ethicon
Ultrapro® Mesh in Incisional Hernia Repair
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