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A.D.A.M. Comments on FDA Discussion Paper “3D Printing 

Medical Devices at the Point of Care” 
 

Summary 

The present document represents the opinion of A.D.A.M. (Advanced Development of Additive 

Manufacturing, Inc.) in respect to the request of comments and feedback on the FDA document 

“3D printing medical devices at the point of care” Docket No. FDA-2021-N-1272. 

 

Introduction 

A.D.A.M. is a developer of an on-demand, personalized implant manufacturing capability with 

a full scope of related services that can be provided either remotely or on site (MDPS - medical 

device production system). 

With A.D.A.M., medical professionals will be able to complete all the steps of the implant-

printing process from 3D-modeling to receiving a sterilized personalized device, ready for 

implantation. 

The production process of bioresorbable bone implants using A.D.A.M.  technology provides 

the equipment for a production department at the PoC. In a small area equipped according to the 

ISO class 8 clean rooms, it is planned to place an FDM printer. This system will include an 

integrated gas sterilizer and a ceramic powder binder jet printer supplemented with the necessary 

technical infrastructure such as exhaust ventilation, sintering oven, drying cabinet.  

After an order is placed by the surgeon through the production management system, the DICOM 

file is processed by specialists who, based on the data received, create a 3D model of the implant. 

The model is then sent for printing to create the implant. Careful planning and design of the 

product in CAD software will allow operators to model the necessary holes and other fixtures 

for installation on site. 

After review and confirmation by the surgeon, the model is sent for printing and within 5-24 

hours (for polymer-based implants), the order can be completed, packaged and handed over to 

the customer, without additional sterilization. The production of a ceramic implant requires 24-
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32 hours, since the production technology involves drying, dedusting and sintering. The ceramic 

implant also does not require additional sterilization, as it undergoes high-temperature treatment. 

Pre-prepared raw materials of medical grade purity, detailed SOPs, instructions, and an 

implemented quality management system should reduce the risks of producing low-quality 

products. 

Post-operative observation and analysis of data and feedback will allow us to respond in time to 

the need to change the technology or production methodology to better meet the needs of users. 

For the sake of clarity and for the purposes of answering the questions posed by FDA, A.D.A.M. 

is looking to establish a business model where Scenario 1 and Scenario 2 (as referenced in the 

Discussion Paper) would be utilized.  

We have added examples of cases pertaining to our technology to better illustrate the thought 

process and application cases within the provided scenarios. 

 

Discussion Questions and Responses 

 

Scenario 1.  

HCF using a 3D printing MDPS, where the MDPS manufacturer assumes responsibilities 

for FDA regulatory requirements and manufacturing of devices printed by the HCF using 

the MDPS.  

(Questions 1-4) 

 

1. What challenges would a manufacturer of an MDPS face in being generally responsible for 

FDA regulatory requirements for devices  for 3D printed by the HCF at the PoC using the 

MDPS? Does the need for post-processing make a difference in these challenges; if so, how?  

 

The main challenge is to provide maximum instructions to the HCF staff in order to minimize 

the risks associated with printing and post processing. Sterilization issues, usage of chemical 

solvents for removal of support can lead to difficulties. For example, water-soluble supportive 

structure for the polymer implant can require usage of additional solvents that can lead to 

additional steps for sterilization. Also, the usage of the formaldehyde itself for sterilizing can 
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cause a lot of concerns. Another example is the dedusting process for ceramic implants, which 

requires additional equipment and room. Post-processing needs additional equipment 

infrastructure that also has to meet requirements for placing in PoC. 

 

2. PoC 3D printing facilities in an HCF may need to conduct certain activities after using an 

MDPS (e.g., heat treatments, drilling). Because the QS Regulation would require the 

manufacturer’s verification and validation of the MDPS, some aspects of the QS Regulation may 

be satisfied. Are there aspects of the QS Regulation that may not (or should not) be covered by 

the MDPS manufacturer’s verification and validation such that more is needed to sufficiently 

address post processing activities?  

 

In the ideal scenario the MDPS manufacturer should provide all the process regulations to the 

HCF. In our case there is a potential risk associated with ceramic implants. As ceramic 

material requires sintering at high temperature, the ventilation systems can be an issue for 

process validation.  

Examples: 

- for ceramic implants, the usage of a kiln at 1100°C in the hospital could be problematic; 

- the existence of local ventilation system for sterilizing the device made from polymers; 

- toxicity measures for sterilizing agents;  

- the sewage system for liquids; 

- the elimination of water with some concentration of formalin and Ca(OH)2 which tends to 

precipitate.    

 

3. Are there any post-processing activities that should not be undertaken by an HCF? If so, why?  

Should 3D printed devices that require certain levels of post-processing only be printed by a 

“Traditional Manufacturer” and not by an HCF? Why or why not? 

 

All of the production processes and post-processing activities should be defined by the MDPS 

manufacturer. In the best case scenario, the process of handling the ceramics, its post-
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processing is a part of the manufacturing process and should be done by MDPS operators to 

avoid product failure.  

 

4. How could the use of MDPS to 3D print devices at the PoC fit into FDA’s existing adverse 

event reporting system under 21 CFR part 803 for user facilities and manufacturers, considering 

that user facilities may be conducting activities that could be considered manufacturing? 

 

With respect to adverse reporting. We believe it should be the responsibility of both the MDPS 

manufacturer and HCF to report adverse events to the FDA. 

 

Scenario 2.  

Traditional Manufacturer on or near the HCF site.  

(Questions 5 and 6)  

 

5. Design changes may happen frequently (e.g., different sizes or geometries) when devices are 

3D printed at co-located PoC manufacturing sites in response to clinical feedback. Beyond 

FDA’s existing modifications policies referenced in the above section, are there other 

considerations  for co-located manufacturers that FDA should take into account so that 

manufacturers in this  situation understand their obligations? 

 

The minimum requirement for additive manufacturing should be an established quality system 

as well as the creation of the DHF (Design History File).  

 

6. Are there specific considerations for HCFs and/or manufacturers when a Traditional 

Manufacturer co-locates at or near the PoC that are different from traditional non-3D printed 

manufacturing processes for devices? For example, are there particular risks that manufacturers 

and/or HCFs should consider when manufacturing or using such devices? 

 

Examples:  

- high temperature sintering; 
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- the gases removal during sintering (ventilation system); 

- need for high-voltage power sources; 

- incorrect validation of technologies and processes; 

- inefficient sterilization;  

- the use of toxic chemicals in the manufacturing and post-processing for polymer 

implants; 

- injuries of personnel. 

 

Scenario 3.  

HCF assuming all Traditional Manufacturer responsibilities  

(Questions 7-12) 

 

7. What parts of FDA’s regulatory framework as applied to 3D printing would be the easiest to 

implement for HCFs engaging in the activities of a Traditional Manufacturer? 

 

We believe that all regulatory framework applied to traditional manufacturers should be 

applied to HCFs. 

 

8. What parts of FDA’s regulatory framework as applied to 3D printing would present the 

greatest challenge to implement for HCFs that choose to engage in the activities of a Traditional 

Manufacturer? Do you have recommendations for ways in which FDA may exercise oversight 

or regulate in a least burdensome manner that still provides reasonable assurance of safety and 

effectiveness and protects and promotes public health? 

 

User feedback is critical for risk analysis of any medical device production, and is no different 

for MDPS. In addition, A.D.A.M. has the responsibility to share its feedback with the users 

of its technology. 

 

10. Understanding that different HCFs may have different 3D printing capabilities and expertise, 

how do a facility’s capabilities and expertise factor into its ability to print a “very low risk 
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device”? 

 

A.D.A.M. will provide HCF with educational and instructional material, this will include 

courses, tutorials and manuals. Also A.D.A.M. will prepare an all-encompassing  

troubleshooting list which in combination with an open advisory line of communication will 

minimize the risks. Training for personnel with flow control of production from 

A.D.A.M.experts will be utilized as well.    

 

11. What best practices or oversight programs (e.g., accreditation, certifications, clinical 

guidelines) or internal PoC procedures that exist currently (or may in the future) could 

positively contribute  to device safety, effectiveness, and quality when 3D printing “very low 

risk” devices at the PoC? 

 

Production should be located in clean rooms that meet the standards of Clean Room class “D” 

GMP or ISO 8. At all stages of the manufacturing process, quality standards consistent with 

the risk management of the overall production and production of medical devices must be 

observed. At all stages of the production process, internal instructions approved by the 

Company must be observed (instructions are drawn up on the basis of standards). 

 

12. If FDA determines it is appropriate to provide a degree of regulatory flexibility regarding 

certain requirements for devices determined to be very low risk, should this approach apply to 

very low risk devices 3D printed at the PoC by a co-located Traditional Manufacturer, or only 

to those devices printed by the HCF? 

 

This approach should apply to all types of production. 

 

Additional Questions 

(Questions 13-15) 
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13. How can the terminology and the parties involved in 3D printing at the PoC be improved or 

clarified? See Section 3. Background in this discussion paper for more information. 

 

A.D.A.M. will suggest specific terminology for 3D processes. Just as a simplification for 

discussion, the terminology regarding the medical 3d printing can be reduced to 3 basics: like 

"printing device", "printing process", "post printing process". This way all the risks can be 

divided in these three groups. 

 

14. FDA believes we should have visibility to the entities involved in 3D printing at the PoC. Do 

you have recommendations for how the Agency can achieve this in a least burdensome way, for 

example, through existing mechanisms, such as registration and listing? Are these 

recommendations different if it is a Traditional Manufacturer that is printing at the PoC, or if it 

is an HCF using an MDPS, or an HCF assuming the responsibilities of a Traditional 

Manufacturer? 

 

We believe that the requirements should not differ for traditional type manufacturing or 

additive manufacturing, the basic standardized workframe has to be in accordance with QA. 

Also, following the standards is a prerequisite, we list some of the standards we use: ISO 

25424, ISO 11607-2, ISO 13485, ISO 56002. 

 

15. FDA is open to suggestions for other approaches/models for PoC manufacturing of medical 

devices that would facilitate future innovation while still providing reasonable assurance of 

device safety and effectiveness. Please provide other options you believe FDA should consider.   

 

Possibly FDA should provide a regulatory document with input from the industry that would 

establish the main quality indicators for the education and training of specialized personnel 

that work in high-tech production departments at PoC. The equipment is complex in operation, 

technologically advanced, requires high labor discipline and specialized skills in the 

performance of production tasks. 

 


