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Abstract

What is medical-grade 
white resin?

The healthcare industry is constantly evolving, and the  
use of medical-grade white resin and 3D printing is one of 
the latest developments that is revolutionizing the industry. 
Medical-grade white resin is a specialized material that is 
designed to meet the strict standards required for use in 
medical applications. This eBook will provide an overview of 
medical-grade white resin, its importance in healthcare, and 
how 3D printing with medical-grade white resin is changing 
the way healthcare is delivered. 

Medical-grade white resin is a type of polymer material  
that is specifically designed and engineered for use in  
medical and healthcare applications. It is a biocompatible  
material that is manufactured to meet global regulatory 
requirements for safety and effectiveness in medical  
settings. Medical-grade white resin is also often tested  
and certified to ensure that it is suitable for use in contact  
with human tissue or fluids, making it a highly specialized 
and trusted material for a wide range of medical applications. 
Additionally, medical-grade white resin is often used in 3D  
printing technology, allowing for highly customizable and  
precise fabrication of medical devices and other components.
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What is the 
importance of 
medical-grade 
white resin?

The importance of medical-grade white resin in the healthcare 
industry cannot be overstated. This specialized polymer material is 
essential for a wide range of medical and healthcare applications, 
from the production of medical devices to the creation of 
customized implants, surgical tools, and anatomical models.

One of the most significant benefits of medical-grade white resin 
is its biocompatibility. This means that the material is safe for use 
in contact with human tissue and fluids, and it will not cause any 
adverse reactions or harm to patients. This biocompatibility makes 
medical-grade white resin ideal for use in implants, prosthetics, 
and other medical devices that need to be in direct contact with 
the body.

Another critical benefit of medical-grade white resin is its 
sterilizability. The material can withstand high temperatures and  
is resistant to chemical degradation, making it easy to sterilize  
and ensuring that it remains safe for use in medical settings.

In addition, medical-grade white resin is highly durable and 
resistant to wear and tear, making it an ideal material for use in 
long-lasting medical devices and components. It is also highly 
customizable, allowing for the creation of patient-specific implants 
and anatomical models that can improve outcomes and reduce the 
risk of complications. Overall, the importance of medical-grade 
white resin in the healthcare industry lies in its ability to provide 
a safe, reliable, and highly customizable material for a wide range 
of medical applications. It is an essential component of modern 
healthcare, helping to improve patient outcomes and reduce the 
risk of complications in medical procedures.

DOWNLOAD
OUR SPEC 
SHEET FOR
MORE INFO
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01In this chapter we will explore the benefits of medical-grade white resin  

in healthcare, including its biocompatibility, sterilizability, durability, chemical  

resistance, and applications in the healthcare industry. 

The Benefits of Medical-grade white resin in Healthcare
Medical-grade white resin is a specialized polymer material that provides numerous benefits in the 
healthcare industry. Below are some of the key benefits of medical-grade white resin in healthcare:

A) Biocompatibility:
One of the most significant benefits of medical-grade 
white resin is its biocompatibility. This means that it is 
safe for use in contact with human tissue and fluids, 
and it will not cause any adverse reactions or harm to 
patients. Medical-grade white resin has been extensively 
tested and certified to ensure that it meets global 
regulatory requirements for safety and effectiveness  
in medical settings. This biocompatibility makes it ideal 
for use in medical devices, implants, prosthetics, and 
other components that need to be in direct contact  
with the body.

C) Durability:
Medical-grade white resin is highly durable and  
resistant to wear and tear, making it an ideal material  
for use in long-lasting medical devices and components. 
Its strength and durability make it resistant to breakage 
and deformation, ensuring that it remains reliable and 
effective throughout its useful life.

E) Applications of Medical-grade white resin in healthcare:

Production of medical devices: Medical-grade white resin is widely used in the production of medical devices,  
such as syringes, catheters, and IV tubings because of its biocompatibility and sterilizability. The material is safe for 
use in contact with human tissue and fluids and can be easily sterilized using heat, radiation, or chemical methods 
without degrading the material’s properties.

(Continued)

D) Chemical resistance:
Medical-grade white resin is highly resistant to 
chemicals, making it ideal for use in medical applications 
where it may come into contact with potentially harmful 
substances. This chemical resistance ensures that the 
material remains safe and effective even when exposed 
to harsh chemicals or solvents.

B) Sterilizability:
Another critical benefit of medical-grade white  
resin is its sterilizability. The material can withstand  
high temperatures and is resistant to chemical 
degradation, making it easy to sterilize and  
ensuring that it remains safe for use in medical  
settings. This makes it an ideal material for surgical  
tools, implants, and other components that require  
sterile conditions.
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The 3D printing of this material enables devices to be designed with precise specifications and requirements to meet 
regulatory standards. For example, syringes must have accurate measurement markings and be able to deliver precise 
amounts of medication, while catheters and IV tubing must be flexible and durable enough to withstand repeated use. 
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Creation of customized implants:  Medical-grade white resin is highly customizable, allowing for the creation 
of patient-specific implants and prosthetics. This customization can improve outcomes and reduce the risk of 
complications in medical procedures and enables the creation of devices with unique shapes, sizes, and features  
to meet specific patient needs. For example, prosthetic limbs and other implants can be designed and customized  
to fit individual patients’ bodies, improving comfort and functionality.

Medical-grade white resin is a highly versatile and customizable material that is often used in the creation of  
patient-specific implants and prosthetics. The creation process typically involves the use of 3D printing technology, 
which allows for precise and accurate replication of complex anatomical structures.

The first step in creating a customized implant or prosthetic is to obtain a detailed scan or image of the affected 
area. This can be achieved using a variety of imaging technologies, such as computed tomography (CT) or 
magnetic resonance imaging (MRI). The resulting digital image is then processed and converted into a 3D 
model using specialized software.

Once the 3D model has been created, it is transferred to a high-resolution 3D printer, which uses 
medical-grade white resin to create a physical replica of the implant or prosthetic, typically 
stereolithography (SLA) or digital light processing (DLP). Both of these processes use a vat  
of liquid resin that is selectively cured using a UV light source to create the final product.  
This allows for precise and accurate replication of complex anatomical structures, resulting 
in a customized implant or prosthetic that fits the patient’s anatomy perfectly. The 3D 
printer works by depositing layers of resin, one on top of the other, until the final 
product is complete.

One of the key advantages of using medical-grade white resin in the creation 
of customized implants and prosthetics is its biocompatibility. The material 
is safe for use in contact with human tissue and fluids, reducing the 
risk of rejection or other complications. It is also highly durable and 
can withstand the rigors of daily use, ensuring that the implant or 
prosthetic remains functional for an extended period.

In addition, medical-grade white resin is resistant to chemical 
degradation and wear, making it an ideal material for use in 
devices that are frequently exposed to harsh chemicals 
and wear and tear. This durability ensures that the 
devices remain reliable and effective throughout their 
useful life, reducing the risk of complications and 
improving patient outcomes.
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Production of anatomical models:   
Medical-grade white resin can be used to create highly 
detailed anatomical models that can be used for training 
and education purposes in medical settings.

Digital anatomy prints are three-dimensional models of 
human anatomy that are created using digital data and 
polymer 3D printing technology. These models provide 
a highly accurate and detailed representation of the 
human body, allowing medical professionals to better 
understand complex anatomical structures and prepare 
for surgical procedures.

Polymer 3D printing is the primary technology used 
to produce digital anatomy prints. It involves using a 
3D printer to create a physical object layer-by-layer by 
melting and depositing thermoplastic material, known 
as filament or resin, onto a build platform. Different 
types of polymer 3D printing technologies, such as 
stereolithography (SLA), digital light processing (DLP), 
and fused deposition modeling (FDM), can be used 
to produce digital anatomy prints, depending on the 
requirements of the model and the desired level of 
accuracy and detail.

These models are highly beneficial for training and 
preparation purposes, aiding in the diagnosis and 
treatment of complex medical conditions. By using  
these accurate and detailed models, companies can 
enhance the development and testing of their products, 
ensuring they meet the highest standards of safety  
and effectiveness. 

Additionally, medical professionals can use these models 
for surgical training and preparation, reducing the risk of 
complications and improving patient outcomes. Overall, 
digital anatomy prints provide a powerful tool for medical 
device companies looking to advance their research and 
improve the quality of care for patients.

The resulting digital anatomy prints can be used  
for various purposes, such as surgical planning,  
medical education, and research and development  
of medical devices.

Digital Anatomy  
Printing for Additive 
Manufacturing:
A Guide to Creating Accurate 
Anatomical Models

Download our guide to printing Digital Anatomy — find this 
and other eBooks at addmangroup.com/resource-library
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To create surgical tools and instruments with  
medical-grade white resin, 3D printing technology is 
often used. The process starts by designing a digital 
model of the tool or instrument, which is then prepared 
for 3D printing. The 3D printer deposits layers of 
medical-grade white resin onto a build platform, using  
a specialized laser or UV light to selectively harden 
specific areas of the resin. The printer repeats this 
process layer by layer until the final product is complete.

One of the significant advantages of using medical-
grade white resin for surgical tools and instruments  
is its high level of durability. This material is capable  
of maintaining its strength and integrity even after  
repeated sterilization cycles, which is essential in  
a medical setting where sterility is paramount. 
Additionally, medical-grade white resin is resistant to 
abrasion and wear, which ensures that surgical tools  
and instruments can maintain their precision and 
accuracy over time.

Development of surgical tools and instruments:  
Medical-grade white resin is an ideal material for the production of surgical tools and instruments  
due to its durability, strength, and resistance to wear and tear.

Medical-grade white resin is a popular material for the development of surgical tools and instruments  
because of its unique properties that make it highly durable, strong, and resistant to wear and tear.  
These properties enable medical professionals to produce tools that can withstand the stress and rigors  
of surgical procedures, while still maintaining a high level of accuracy and precision.

Another advantage of using medical-grade white resin  
in the development of surgical tools and instruments 
is its ability to be customized and tailored to meet 
the specific needs of a particular surgical procedure. 
This allows for the creation of highly specialized and 
precise tools and instruments that can improve surgical 
outcomes and reduce the risk of complications.

Finally, the chemical resistance of medical-grade white 
resin is another key advantage for the development of 
surgical tools and instruments. The material is resistant 
to a wide range of chemicals and solvents, which ensures 
that it can withstand the harsh conditions found in a 
surgical environment.

CHECK OUT THIS 
CASE STUDY A 
PATIENT-SPECIFIC 
SURGICAL 
AID WITH SLA 
TECHNOLOGY
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02 In this chapter we will examine how 3D printing with medical-grade white  

resin is revolutionizing healthcare, including its customization, cost-effectiveness, 

speed of production, and reduced waste. We will also provide real-world  

examples of 3D-printed medical-grade white resin applications.

3D printing with medical-grade white resin is a  
game-changer in the healthcare industry, 
as it offers several benefits that traditional manufacturing methods cannot match. Here are some  
of the ways that 3D printing with medical-grade white resin is revolutionizing healthcare:

Customization: 3D printing with medical-grade  
white resin enables the creation of customized 
medical devices and implants that are tailored 
to individual patients’ needs. This is particularly 
important in complex surgeries, where off-the- 
shelf medical devices may not be suitable.  
Using 3D printing, medical professionals can  
create patient-specific implants and prosthetics, 
ensuring a perfect fit and improved outcomes.

Speed of production: 3D printing with  
medical-grade white resin enables the production 
of medical devices and implants quickly. Traditional 
manufacturing methods can take weeks or even 
months to produce a device or implant, whereas  
3D printing can produce a product in just a few  
hours. This makes it ideal for emergency situations 
where time is of the essence.

Real-world examples of 3D printed Medical-grade white resin applications: The use of 3D printing  
with medical-grade white resin has already made significant contributions to the healthcare industry.  
For example, 3D printed prosthetic limbs have been created that fit the specific needs of individual  
patients. Additionally, 3D printed surgical guides and tools have improved surgical outcomes, reducing  
the risk of complications and speeding up recovery times.

Cost-effectiveness: 3D printing with medical-
grade white resin is cost-effective, as it eliminates the 
need for expensive tooling and molding equipment. 
This means that small batch sizes can be produced 
without incurring significant costs, making it ideal for 
medical devices with low production volumes.

Reduced Waste: 3D printing with  
medical-grade white resin generates  
significantly less waste than traditional manufacturing 
methods. The printing process is additive, meaning 
that only the required amount of material is used, 
reducing waste and environmental impact.
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03 This chapter will focus on meeting regulatory requirements for medical-grade  

white resin, including an overview of regulatory requirements, compliance with  

global regulations, and USP Class VI certification. 

Meeting Regulatory Requirements  
for Medical-grade white resin

Overview of regulatory requirements:
Medical-grade white resin is a highly regulated 
material due to its use in the healthcare industry. 
Regulatory requirements ensure that medical- 
grade white resin materials comply with strict  
quality standards and are safe for use in medical 
applications. These regulations cover various  
aspects of production, testing, and use of  
medical-grade white resin materials.

Compliance with global regulations:
Medical-grade white resin must comply with 
global regulatory requirements to ensure 
that it meets strict quality standards and 
is safe for use in medical applications. 
These regulations vary by country  
and region, and compliance is  
often required to sell or distribute 
medical-grade white resin  
products in a particular region.

For example, in the United States, 
medical-grade white resin materials 
must meet the requirements set by 
the Food and Drug Administration 
(FDA). The FDA regulates medical 
devices, including those made 
from medical-grade white 
resin, to ensure their safety and 
effectiveness. In Europe, medical-
grade white resin materials must 

comply with the European Union’s Medical  
Devices Regulation (MDR).

USP Class VI Certification:
USP Class VI certification is a widely recognized 
standard for biocompatibility testing of medical 
devices and materials. Medical-grade white resin 
must undergo rigorous testing to meet the USP Class 
VI standard, which involves testing for cytotoxicity, 
sensitization, and systemic toxicity.

Cytotoxicity testing ensures that medical-grade 
white resin materials are not harmful to cells. 
Sensitization testing evaluates the potential of 

medical-grade white resin materials to cause an 
allergic reaction in the body. Systemic toxicity 

testing assesses the potential of medical-
grade white resin materials to cause harm 

to the body when introduced systemically.

Medical-grade white resin materials that pass USP 
Class VI testing are considered safe for use in medical 
applications and are suitable for pharmaceutical 
and drug delivery applications. Meeting regulatory 
requirements is critical for ensuring the safety and 
efficacy of medical-grade white resin materials. 
Compliance with global regulations and USP Class VI 
certification ensures that medical-grade white resin 
materials are safe for use in medical applications and 
can improve patient outcomes.
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04 In this chapter we will provide guidance on how to integrate medical-grade  

white resin into your healthcare workflow, including factors to consider before  

adopting medical-grade white resin, training requirements for using  

medical-grade white resin, and potential cost savings and other benefits. 

How to Integrate Medical-grade white resin into  
Your Healthcare Workflow

Before adopting Medical-grade white resin  
in your healthcare workflow, there are several 
factors to consider. These include:
1.	 Regulatory compliance: Ensure that the Medical- 
	 grade white resin you intend to use is compliant  
	 with global regulatory requirements.
2.	 Compatibility with your 3D printing equipment:  
	 Check that your 3D printing equipment is  
	 compatible with Medical-grade white resin. Some  
	 printers may not be able to handle this material.
3.	 Technical expertise: Medical-grade white resin  
	 requires a certain level of technical expertise to  
	 use. Ensure that your team has the necessary  
	 skills and knowledge to work with this material.
4.	 Cost: Medical-grade white resin is more expensive  
	 than other types of resin. Consider the cost  
	 implications before integrating it into your  
	 healthcare workflow.

To use Medical-grade white resin effectively,  
your team will need to undergo training on  
the proper handling and use of the material.  
This training should cover:

1.	 Safety procedures: Medical-grade white resin  
	 can be hazardous if not handled properly. Ensure  
	 that your team is trained on the proper safety  
	 procedures when working with this material.
2.	 Printing parameters: The printing parameters for  
	 Medical-grade white resin are different from other  
	 types of resin. Your team will need to be trained  
	 on the appropriate printing parameters to achieve  
	 optimal results.
3.	 Post-processing: Post-processing of Medical- 
	 grade white resin is also different from other types  
	 of resin. Your team will need to be trained on the  
	 proper post-processing techniques to achieve  
	 the desired finish.

Factors to consider before adopting  
Medical-grade white resin:

Training requirements for using  
Medical-grade white resin:
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While Medical-grade white resin may be more 
expensive than other types of resin, it can offer 
several cost savings and other benefits in the  
long run. These include:
1.	 Customization: Medical-grade white resin  
	 can be customized to create patient-specific  
	 implants and prosthetics. This customization  
	 can improve outcomes and reduce the risk of  
	 complications in medical procedures.
2.	 Durability: Medical-grade white resin is highly  
	 durable and resistant to wear and tear. This can  
	 lead to longer-lasting medical devices and  
	 reduced replacement costs.
3.	 Reduced waste: 3D printing with Medical-grade  
	 white resin can result in less waste compared to  
	 traditional manufacturing processes. This can lead  
	 to cost savings and environmental benefits.
4.	 Faster production times: 3D printing with  
	 Medical-grade white resin can result in faster  
	 production times compared to traditional  
	 manufacturing processes. This can lead to  
	 faster delivery of medical devices and reduced  
	 wait times for patients.

Potential cost savings and other 
benefits of Medical-grade white resin:
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05 In this chapter we will explore future directions for medical-grade white  

resin in healthcare, including emerging applications and technologies and 

 innovations in 3D printing and materials science that will impact  

medical-grade white resin.

Emerging applications and technologies for  
Medical-grade white resin:
As technology advances and the healthcare industry evolves, there are many emerging applications 
and technologies for medical-grade white resin. One of the most promising areas of development is  
the use of 3D printing for the creation of more complex and detailed medical devices and implants.  
For example, researchers are exploring the use of medical-grade white resin for the creation of 
customized bone implants that can be printed to fit a patient’s specific anatomy. Additionally, there is 
increasing interest in the use of medical-grade white resin for the development of bioprinting, which 
could potentially allow for the creation of functional human tissue for use in medical procedures.

Innovations in 3D printing and materials 
science that will impact Medical-grade  
white resin: The field of 3D printing is rapidly 
evolving, with new technologies and materials 
being developed all the time. These innovations 
have the potential to greatly impact the use  
of medical-grade white resin in healthcare.  
For example, advancements in additive 
manufacturing processes, such as binder  
jetting and digital light processing, could enable 
the creation of even more complex and detailed 
medical devices and implants. Additionally, new 
materials, such as biodegradable polymers 
and bioactive glasses, could expand the range 
of applications for medical-grade white resin 
in healthcare. As these technologies continue 
to develop, we can expect to see even more 
innovative uses for medical-grade white resin  
in the future.
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In conclusion, the emergence of medical-grade 
white resin and its use in 3D printing has brought 
a new level of innovation and transformation  
to the healthcare industry. Medical-grade white 
resin meets the stringent standards required for 
medical applications and has the potential to 
improve patient outcomes and make healthcare 
more efficient and cost-effective.

With the ability to print customized 
prosthetics, surgical tools, and anatomical 
models, 3D printing with medical-grade 
white resin has the potential to revolutionize 
the way medical devices and equipment 
are designed and manufactured. As the 
healthcare industry continues to evolve, 
the use of medical-grade white resin and 
3D printing is poised to play an increasingly 
significant role in shaping its future.

Conclusion
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