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Congenital Heart Disease

Surgical traning model




s Aboutus

Silicone heart model using 3D printed mold for CHD surgery training

Gluck Co. Ltd started 3D printing service
system using industrial SLA equipment. Since 2013
based on 3D printing and advanced silicone molding techniques.

was founded to develop and produce various medical silicone models.

dical Co., Ltd A

We developed a high-end CHD model together with Dr. Shi-Joon Yoo of Sickkids hospital in Canada

and are currently providing it to Sickkids hospital.
Another CHD model is developed in Korea with Prof. Whal Lee of Seoul National University hospital.

Title: Cardiovascular
Radiologist

Title: Cardiac Radiologist
Diagnostic Imaging

Designations: PhD, MD

Designations: PhD, MD
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PRIMIUM CHD model GENERAL CHD model




DS PROCESS

Silicone heart model using 3D printed mold for CHD surgery training

Mold p— Silicone
Modeling Casting

Segmentation

Design a silicone Make a mold for Pour silicone into Assemble parts into
model based on silicone casting the 3D casting a complete product.
the data obtained using a 3D modeling mold and cast.

by CT segmentation. program.



- S pec ial Feat ures Heart model p'ri'nte with Agilus material

Silicone heart model using 3D printed mold for CHD surgery training

® Wide range of elasticity & strength
- elongation 500~900%

e Similar to tissue for cutting & stitching

o Thisisa premium product that expresses the
structure of the heart in detail.

» Inaddition to the current 10 types, about
40 types are planned to be developed.

e This models were adopted and used for
online education in over 30 countries around

Premium models has a more
realistic structure. the world hosted by Sickkids hospital in Canada.




PRIMIUM

N PRODUCTS e

Silicone heart model using 3D printed mold for CHD surgery training

Tetralogy of fallot Ventricular septal defect Supravalvar aortic stenosis
with small PA / good PA PMVSD / Doubly committed TGA ILCXZR / TGA ILCX2R



B TGA 1L.Cx2R / 1L2RCx

Transposition of great arteries

1LCx2R

* Epicardial fat srrounds Corona_ry Ar.terles
the coronary artery Epicardial Fat

1L2RCx

S



TGA 1LCx2R / 1L2RCx

Transposition of great arteries

On-line Course on Arterial Switch Operation
2020.11.28~29 / 12.05~06 - Hospital for Sick Children, Toronto, Canada

Demonstration
Arterial switch operation on silicone model of TGA



B HLHS

Hypoplastic left heart syndrome

Pumonary Artery




Bl BT shunt (& BCPC) Blalock - Toussing shunt

Blalock - Toussing shunt

Right
Subclavian Artery

< Right
Pumonary Artery

Bidirectional cavopulmonary connection

Superior Vena Cava
\j

PA



B TOF with small PA / good PA

Tetralogy of fellot

Tendinous chords

Muscle bundles in RV outflow track
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TOF  with small PA / good PA

Tetralogy of fellot

2021.06.12 — Hospital for Sick Children, Toronto, Canada

2N

Resection of muscle bundles through RA Completion of transannular patch




Bl VSD Perimembranous / Doubly committed with holes

Ventricular septal defect

PMVSD (RV view)

N

Tricuspid valve Aortic valve

SAVSD (LV view)

Pulmonary valve Aortic valve




B Supravalvar AS H147 / with PA stenosis LKH

Supravalvar aortic stenosis

Location of the

coronary artery
as seen from
inside the aorta

Aortic stenosis




Bl AVSD AvsD / AVSD with TOF

Atrioventricular septal defect

Common
Atrioventricular canal



Bl AVSD AvsD / AVSD with TOF

Atrioventricular septal defect

I Honds—On Surgical Training : AVSD
2021.10.25 — Hospital for Sick Children, Toronto, Canada

Outline of VSD patch
{view from atrium)

+ Mark where anterior bridging
leaflet (AB) and posterior bridging
leaflet (PB) will be septated.

* The line should be parallel with

] UNIVERSITY OF

TORONTO

r
o

Outline of VSD patch
o [view from RV septum)

Suturing VSD patch

 Suture superior aspect
of the patch from the
RV incision (optional)




Bl Interrupted Aortic Arch

Interrupted aortic arch

The Gap of
interrupted aortic arch




B DILV TGA COA Single or commgn yentricle

For NORWOOD Operation




B COA oA with mild arch hypoplasia / COA with severe arch hypoplasia

Coarctation of the aorta

Severe arch Mild arch




CHD Model

Silicone heart model using 3D printed mold for CHD surgery training

PREMIUM E T —

1-1.TGA 1LCx2R 16. DORV 10 remote subaortic

1-2. TGA 1L2RCx 17. DORV Taussig-Bing

2. BT shunt 18. DORV subaortic VSD

3. HLHS 19. Ross-Konno operation

4. TOF small PA 20. Corrected TGA for double switch

5.TOF large PA 21.Truncus arteriosus

6.VSD perimembranous 22. Corrected TGA VSD LVOTO

7.VSD doubly committed 23. Subaortic and AV stenosis for modified Konno AVR
8.AVSD 24, Bicuspid aortic valve stenosis for Ross or Ozaki
9. Supravalvar aortic atenosis H147 25. Fontan operation

10. Supravalvar aortic stenosis and PA stenosis

11. AVSD TOF

12. Interrupted aortic arch

13. DILV TGA COA for norwood operation
14. COA with mild arch hypoplasia

15. COA with severe arch hypoplasia




GENERAL
I PRODUCTS e

Silicone heart model using 3D printed mold for CHD surgery training

Tetralogy of fallot Perimembranous VSD Subarterial VSD

° This is a general product that is provided at an affordable price.

@ Within one year of development, it was adopted and used as an educational model for
medical volunteering in 6 Asian countries including Nepal, Uzbekistan, and Vietnam.

° 7 more types are planned to be additionally developed.



B TOF /PMVSD / SAVSD

common features

CT based data > Verification through 3D printing ) Silicone model

- Left ventricle open structure - possible to fix the plate to the bed through 8 holes




BN TOF /PMVSD / SAVSD

features by models

- Papillary muscle - Tricuspid valve - Aortic valve * Pulmonary valve
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I Endoscope trainer I

Common track Trainer

Title: Gastroenterologe,

Esophageal Cander + MEDICAL
Designations: PhD, MD G I- U c K
N

P E G (Percutaneous Endoscopic Gastrostomy) L H T (Left Hand Trainer)




VL Trainer with EVL Shell
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Test & Test & Test...




I Skeleton Model

3D printed model

COMPONENTS

Skull, Mandible, Hand, Foot, Humerus, Ulna, Radius, Femur,
Tibia, Fibula, Pelvis, Spine (C1,C2,C7,T1,T12,L1,L5)

Skeleton Model

* Skeleton Model for Osteology Education. o e
* The parts necessary for learning were selected and designed to be portable. -

+ Manufactured only by 3D printing, it can be produced in various scales as needed.




I  Mastoid Model NS
3D Printed Model

Stages of structures according to hardness

« A model in which the hardness of each part
of the bone is printed differently by adjusting
the pattern of the structure
Air cell - Koener septum - Cortical bone, Ossicle

« Drilling can be replaced by using only simple
tools, which increases the convenience of learning. Training with simple tools

» The pattern structure can be used to produce
customized models for various surgery such as
CAA(Congenital aural atresia) operation.
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B Test & Research P
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BN Simulator / Phantom

Simulator for EGDC ( Esophago-Gastro-Duodenoscopy) Training
. Endoscope Manipulation and Removal of Gastric Lesions Training available.




Simulator / Phantom

Real Body | GLUCK EDG simulator




CT Phantom

with Seoul National University

Subdural Skull(41)
Hemorrhage
(SC 305)

: CSF

(VF 0)
Brain Tissue




B Simulator / Phantom

CT calibration Model

. Model for studying Radiation Exposure
and disease conditions such as Covid, GGO,
with the incorporation of damaged regions for
disease modeling purposes.




Simulator / Phantom

Measurement of sample CT values
for material selection

Bulk or Casting Materials

HU Table for Phantom Materials

30 Printing Materials

o ’ | 250 mAs, 1 mm, Clarity N]:.?i'fnh :Mli?il‘“illll
-1000 + 4 PLA (Salid) s 110 + 10
244 | TLX (eaha) : 2T Ta
4+4 SLA (S men Thicky 310 + 1
20+5 | Tongo 15 + 4 (Fat ¥
s | Agilus 93+ 4 Airway +
2014 | Verocyan 8143 Heart
2614 i e T——— 633 et 951)
64 + 4 | Agilus + Verocyan (T0%) S0+5
7R+ 4 | | s Varo (%) 5743
200 + 5 | Agilus + Verocyan (S0%) 5513
S8 | Agilus 1 Verocyan (40%) 5643
Cortical 943 £ 20 Agilus + Verocyan (30%) 5213
Bone Epcxy Pulty 1200 £ 15 Agilus + Verocyan (20%) 69 + 6
Vytolex 10 -3t4 Agilus 5344
J Body Fat | Vytorlex 20 -19 + 4
— 2 0f
Unuid Monster? 3944 | Lung Parenchyma (Normal} = !;5 + 30
Galating (x2 Conzentraion) 64 + 4 Emphysama z 950 i: 20
Selotire (s3 Comcentraio] 96 +3 1 [T e 650~ -50
High Density PE Foam 945+ ¢ COVID flike 3 GGC) 200.1: 95
Low Density PE Foam -952 £ ¢ | Bload 404 15
Polystyrene Foum Beads 976 4 3 | S — 50+ 30
Kk Flex Faam IT V [Rigid) 904 + 4 Airway 20-70
Parenchyma __PlesFoam TV Glesbie) 905 + 5 | Trabeculzr Sona 100 ~ 400
et Flax: Foam (T X (Flexible) 845 + 5 | Contical Bomn 600 ~ 1100

2020-07-07 SNU Biomedical Timaging and Computing Lab.

Material
#01 #44

MM




B Simulator / Phantom

¥ Results of Lungman phantom CT imaging

COVID-19 Disease Model




I CT Phantom s

with ETRI

| E“Eﬁi% _,




Test & CT Images

[2D]0.63 mm




BN Simulator / Phantom

Simulator for Endoscopy




BN Simulator / Phantom

Dermal Fillers Simulator




BN Simulator / Phantom

Peritoneal Carcinoma Phantom




Simulator / Phantom




Simulator / Phantom

ERCP Phantom




Simulator / Phantom

ERCP Silicone Phantom




BN Simulator / Phantom

—— e —_

N
W 3
Basic \ Variant 1\ Variant 2 Variant 3 1 Variant4 | Variant 5 | Variant 6 =  Variant 7
| ) }

| ' . D
-

Variant 1 Variant 2

Variant 3 Variant 4 Variant 5,6,7







Simulator / Phantom




Medical Model




Medical Model




Medical Model




| Model

1Ca

Med




B Medical Model - Prosthetics







Medical Model - Prosthetics
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B Medical Model - Prosthetics




Medical Model
- Prosthetics



B Medical Model




B Medical Model




Thank you

Hope lives in chlidren’s heart

MEDICAL

GLUCK
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