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The world’s first direct 3D-printable 
Shape Memory Aligner® Shape Memory Aligner®

(Tera Harz Clear)

Proven clinical effectiveness in the thesis

Graphy inc. is a premier manufacturer and supplier of 
advanced photopolymer resins for 3D printing, boast-
ing an extensive array of domestic and international 
patents. We specialize in materials for various indus-
tries, especially the dental sector, where our products 
have been clinically validated and acclaimed for their 
superior quality, significantly enhancing our global 
market presence. 
We have achieved recognition for our technological 
innovation, particularly with the development of the 
world’s first Shape Memory Aligner@ for orthodon-
tics and top-tier permanent materials for Crown & 
Bridge applications (TC-S0DP/BR-23). Our materi-
als are non-toxic, hypoallergenic, and biocompatible, 
meeting high standards of strength, heat resistance, 
and precision. This expertise simplifies and shortens 
dental manufacturing processes by tackling complex 
preparation and post-processing challenges. 
Graphy is also at the forefront with the world’s first 
3D printable shape-memory transparent orthodontic 
material. Our diverse range of photopolymer resins is 
ideal for applications 

such as flexible dentures, permanent prostheses, 
denture bases, models, and surgical guides. We pro-
vide comprehensive solutions bolstered by advanced 
software and hardware. 
Our ongoing commitment is to continue innovating 
and introducing specialized materials for the dental 
and biotech industries, aiming to set future industry 
standards and spearhead market innovations. 

This innovative Graphy’s world-first directly 3D printable material for aligners breaks the 
preexisting concept of clear aligners and offers a significant advancement in digital dentistry. 

The mechanical properties of the 3D printed Shape Memory Aligner® using the Tera Harz Clear showed no change 
in properties even one week after the patient wore it.
(quoted from: European Journal of Orthodontics, 2021, 1-5 / doi: 10.1093/ejo/cjab022 / University of Zurich / Dr. Nearchos Panayi)
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Permanent C&B
(TC-80DP)

Tera Harz C&B(TC-BOOP) is a permanent C&B resin with the world’s highest flexural strength 
(IS0-10477). TC-BOOP has obtained KFDA Class II, CE Class II-a medical device certification, 
which means its stability of physical properties is approved by the international authorities.
TC-BOOP is an internationally validated 30 printing material, suitable for both temporary and 
permanent treatments, ranging from single crowns to full bridges.

Permanent C&B
(BR23)
Opaque, A/8/C/D shade

This is the best material for implant prosthetics or natural tooth prosthetics for bridges. It 
was developed to be used as a resin for permanent dental crowns for bridges. Has been 
verified for its physical stability and obtained MFDS Class 2 and CE Class Ila. The material 
has a soft, stable bond and high elongation. It can be used temporarily or permanently for all 
indications, including full-mouth bridges, and is a 30 printer-specific
material. Its high flexural strength and abrasion resistance ensure exceptional durability, 
while its absorbency and solubility make it ideal for long-term prosthetics. In addition, the 
material has the advantage of being applicable to a variety of treatment validations.
Key Features: non-toxic, biocompatible, with high bending and tensile strength; suitable for 
various applications, including long bridges, C&B, inlays, onlays, veneers, and more.

Courtesy of Chang-Woo Woo, MSE, PhD
YONSEI UNIVERSITY COLLEGE OF

DENTISTRY, SEOUL. KOREA

Courtesy of Dr. Katsuhiro Asaka, DDS, PhD, Japan
Doctor of Dentistry, Matsudo School

of Dentistry, Japan University
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Denture Base
(THD)

Tera Harz Denture Base (THO) is removable and offers high patient satisfaction, thanks to 
its excellent color stability and durability against significant water sorption. When used with 
Graphy’s permanent materials, it guarantees the best strength and stability and esthetical 
performance, ensuring optimal results to the patients.

Flexible Denture
(TFDH)

Tera Harz Flexible Denture (TFDH) is a resin for flexible and removable partial dentures.
This material is ideal for filling gaps caused by missing teeth, preventing adjacent teeth from 
shifting, and its soft composition ensures easy wear and removal.
When used with Graphy’s permanent materials, it guarantees the best strength and stability 
and esthetical performance, delivering optimal results for patients.
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Individual Tray
(TT-Bu) (Blue)

The individual tray (custom tray) is used in prosthodontic treatments that require highly ac-
curate impression taking, such as implant restorations, complete dentures, and partial den-
tures. Using CAD software, the tray can be digitally designed to match the patient’s oral anat-
omy, and 3D printing allows for fast and precise fabrication.
This digital workflow enhances impression accuracy, enables easy reproduction and modi-
fications, and reduces material waste, making it highly cost-efficient. Compared to manual 
fabrication, it also ensures consistent quality, improving both clinical efficiency and patient 
satisfaction.

Surgical Guide
(SG-100)

Tera Harz Flexible Denture (TFDH) is a resin for flexible and removable partial dentures.
This material is ideal for filling gaps caused by missing teeth, preventing adjacent teeth from 
shifting, and its soft composition ensures easy wear and removal.
When used with Graphy’s permanent materials, it guarantees the best strength and stability 
and esthetical performance, delivering optimal results for patients.
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Model
(S-100M/S-200M)

One of the earliest and most common 30 printed creations used in dentistry is the dental 
model.
With the S-100M and S-200M material, traditional impressions are no longer necessary, as 
the intraoral scanner can be used to acquire oral data and the model can be created directly 
by the printer.
This saves dentists time and money in transferring a patient’s intraoral image to its making, 
and the simplicity of the process brings a more accurate intraoral image as the fewer the 
steps of the whole process, the less the error is.

Castable
(SC-130)

Metal prostheses have such a long history in dentistry. Until now, metal prostheses have 
been made by using wax as a casting material, which requires a great deal of time and effort 
for specialized personnel to handle with precision. Now that 30 printers are widely used in 
the dental field, it is possible to design castings using 30 modeling and print them with preci-
sion and accuracy, allowing for faster and more accurate castings than ever before.
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TE-151

The demand for flexible and elastic materials in dental applications such as mouthguards 
continues to grow. Most products of the materials like silicone are pretty much off-the-shelf, 
but dentistry requires personalized products, so it’s very time-consuming and expensive to 
customize them.
However, when 3D printing the products, they can be made with a personalized design and 
that saves time and costs. This material was created to make that possible.

Gingiva Mask
(TE-600)

Tera Harz Gingiva Mask is a gingiva-like material with a flexible and soft texture. It is ideal for
combination with implant models. Tera Harz Gingiva Mask resin has excellent elasticity and 
tear resistance and reproduces the feeling of actual gums. Due to its high accuracy, the den-
tal technician can print gingiva mask more easily, which perfectly fits the dental models, and 
with Its smooth surface finish ensures optimal aesthetic results.
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Formlabs Form 4B

Low Force Display™

Core Features

Smart Sensor System

Backlight Unit

Advanced Resin Handling

Minimizes peel forces for faster print cycles, 
better surface quality, and extended tank 
life-ideal for precise, high-volume dental pro-

duction

Six sensors-including Z-axis force and ultrason-
ic resin sensing-automatically optimize print 
conditions for consistent, high-quality results

60 high-power LEDs with collimating lenses 
deliver uniform, high-intensity light for consis-
tent layer curing-ensuring accuracy, detail, and 

repeatability across the entire build area

Infrared heating and continuous mixing main-
tain resin between 25-45 °C, ensuring optimal 
flow, easier handling, and excellent accuracy 

and print quality

Formlabs Form 4BL

Core Features

Low Force Display™

Smart Sensor &
Resin Control System

Advanced Backlight Unit

Large-Format Optimized

Minimizes peel forces for faster print cycles, 
better surface quality, and extended tank 
life-ideal for precise, high-volume dental pro-

duction

Six sensors, including z-axis force and resin 
level detection, work with IR heating and con-
tinuous mixing to maintain ideal print condi-
tions-ensuring stable fklw, easy handling, and 

high-quality results

Features 145 high-intensity LEDs and collimat-
ing lenses, delivering uniform, ultra-high-pcwer 
light for rapid and precise resin curing across 

the entire build platform

Infrared heating and continuous mixing main-
tain resin between 25-45°C, ensuring optimal 
flow, easier handling, and excellent accuracy 

and print quality
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High Efficiency Liquid Cooling

Core Features

High Power Collimated Light

Micro-Stereo Composite

Resin Temperature Control System

Maintains system temperature below 40°C

16mW/cm2 high power, 95% Uniformity

Patent low force peel technology

Maintain optimal reaction Temp

UNIZ UBEE

Core Features

Liquid Cooling Empowered 
High Power Photocuring Sys-

tem (LEPH 2.0}

Smart Identification System
(SIS}

Smart Sensor & Control System 
(SSCS)

Industrial Robot
- KK Linear Module

Light Processing Unit 6 (LPU 6)

With NFC and ID Sensing Board Inside

FSD Module- 4 Z-Axis Force Sensor integrated 
into the LPU panel

High-Precision Ball Screw, Servo Motor Control 
System
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AccuFab CEL

High Efficiency Liquid Cooling

Core Features

High Power Collimated Light

Micro-Stereo Composite

Resin Temperature Control System

Maintains system temperature below 40°C

16mW/cm2 high power, 95% Uniformity

Patent low force peel technology

Maintain optimal reaction Temp

Tera Harz Spinner
Centrifuge

Tera Harz Care 
Ultrasonic Cleaner & Warmer

• Takes care of the hygiene of Shape Memory Aligner®s as well as    
its comfortable wearing and removing
• Easy operation
• Portable size

• Fast & efficient resin removal
• Powerful and noiseless spin
• Strong and practical design
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Benefits of Nitrogen Curing
• Achieve the best mechanical property strength and optimal color depth
• Improved surface gloss (C&B, Denture, etc.) and quality and conformity of castings in nitrogen curing
• Minimize surface stickiness of printouts
• Minimize water absorption & water solubility by disrupting oxygen bonds during curing

• Surface Tack Generation by Oxygen
• UV curing uses radical polymerization resins, and radical 
polymerization is the generation of radicals by UV irradia-
tion. If radicals combine with atmospheric oxygen before 
resin bonds, oligomers or monomers may remain on the 
surface and cause surface tack.
• Minimize water absorption & water solubility by disrupt-
ing oxygen bonds during curing

Photocurable resins undergo a radical reaction when ex-
posed to light. In the presence of oxygen, even if radicals 
are produced, the radicals and oxygen will react with each 
other. Because oxygen attacks radicals, it inhibits radical 
polymerization of the monomers and oligomers inside the 
resin. This mechanism produces an unreacted monomer. 
This results in a structure with a low cross-linking densi-
ty. The surface of the cured resin, which has a low surface 
cross-linking density, can absorb water in a moist environ-
ment (oral cavity), resulting in haze and elution of unreact-
ed material.

The probability of encountering an acyl group increases if 
the radical has had enough time to stabilize. A cured res-
in with a strong structure that exhibits high crosslinking 
density will be stable against moisture. In addition, there 
is extremely little unreacted monomer and very little risk of 
exfoliation due to the high crosslinking density.

Mandal, Joydeb, Kaihuan Zhang, and Nicholas D. Spencer. “Oxygen inhibition of free-radical 
polymerization is the dominant mechanism behind the “mold effect” on hydrogels.” Soft 
Matter 17, no. 26 (2021): 6394-6403.

Monomer Oligomer Polymer Oxygen

• Increased polymerization rate in C02,N2 atmosphere
compared to Air atmosphere
Quoted from “Optimize the UV curing process” Science&Technology,2008

Oxygenation Reactions on Surfaces

Photopolymerization in the presence of at-
mospheric oxygen

Photopolymerization in the absence of at-
mospheric oxygenatmospheric oxygen

Inhibition of Free Radical Polymerization by Oxygen

Polymerization Rate Based on Atmosphere

UV
Radiation

UV
Radiation

Benefits of Nitrogen Curing

Minimize Oxygen in the Cham-
ber (artificial image)

Nitrogen Generation

Tera Harz Cure
3rd Generation Nitrogen Curing Machine
World’s first UV curing device to achieve 100% polymerization conversion of materials
• 280,000Mj/cm2,1,000MW/cm2(5 minute-curing based), 
the best material intensity and shade with high intensity UV 
energy Ability to store 5 curing conditions per material
• The optimal light level for each printed materials(Level 1-5)
360° UV irradiation and optimal LED arrangement for best 
light uniformity
• Safety cooling system based on LED temperature Maxi-
mum curing size(180mm,360 Turntable)

Able to obtain the best mechanical properties and optimal shading
Minimize oxygen to improve surface quality for C&B, denture fab-
rications, etc. Perfect final metal crown alignment by improving 
casting surface quality Nitrogen curing is mandatory for dental and 
medical field products (for surface tacky and residual polymer re-
moval) Improved economic efficiency and convenience compared 
to existing nitrogen curing machines connected to a nitrogen tank.
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Tera Harz
Smart Robot
The most advanced integrated device for
Shape Memory Aligner manufacturing.

Advantages of Tera Harz Smart Robot
This system is more than just a system. The excellence of the world’s first Shape Memory Aligner is more elab-
orated, possible by introducing a state-of-the-art robot-system for greater excellence and convenience. Shape 
Memory Aligner is made more efficient with the solution of Graphy’s new Tera Harz Smart Robot.

Deliver consistent quality of product, 24hr operation 
time and optimized automated reprogramming.

Reduce consumables, accelerate the treatment and
enhance productivity.

Improve the quality of the outcome through sophis-
ticated operation.

Same day and convenient treatment.

Competitive excellency in technology

Economic benefits

Improvement outcomes

Time efficiency

1

3

2

4

Manufacturing Process of Tera Harz Smart Robot

Aligner Printing

Detach the Build Plate

Remove the Aligner

Resin Removal

Curing

01

02

03

04

05

When the Tera Harz Smart Robot(THSR) picks up the pen and touches the 
LCD, the print will start.
Once the printing is finished, the printer door will open.

Tera Harz Smart Robot(THSR) loosens the knob that secures the build plate 
in the printer and removes it.
The build plate is then flipped and mounted onto the alignment disassembly 
Jig.

Use the tip to initially separate the aligner from the support.
After changing the tip, completely detach the initially separated aligner.
Arrange the separated aligners and mount them in order on the Spinner 
holder.

ift the Spinner holder and mount it onto the Spinner.
After mounting, turn the digital knob of the spinner to start the de-resining
process.
Once de-resining is complete, open the door and remove the holder.

Take each aligner from the Spinner holder and mount it onto the curing plate 
(up to 8 pcs).
Lift the curing plate and position it inside the curing device.
Close the door and press the LCD to start curing.
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