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Who we are The board members of the AIP Scientific

10 scientist, designer-modelers, PhD students 

The AIP Scientific was established on January 2020 to develop new materials for 3D printing technology. Since then, we

gathered qualified researchers and engineers from around the world (Canada, Finland, Estonia, Korea, USA, Austria and

Armenia) representing biomedical, chemical physics and material sciences.

One of the tragic consequences of the war in Armenia was the result of hundreds of people with traumatic injuries who's

lives could only be restored using 3D printing technology.

We added to the team doctors and began to restore the quality of life for dozens of injured people.

Our research team tests and simulates the properties of each designed implant to simplify the surgical process and achieve

safer surgery.

Co-founders of AIP Scientific CJSC.



Where we are

Estonia

https://aipsci.com

Located at the Institute of 
Chemical Physics, NAS RA 

https://aipsci.com/


Where we are



Maxillofacial Implants Cranial Implants Orthopedic Implants *

*The most complicated cases

BioCer: Biodegradable 

What we do

https://aipsci.com/maxillofacial-implants/
https://aipsci.com/cranial-implants/
https://aipsci.com/orthopedic-implants/
https://aipsci.com/biocer/


Maxillofacial Implants

Case history
The patient is a Krokodil drug user. Previously he was operated more than ten times due to osteonecrosis of the maxilla. The
result was a severe defect of the midface and the orbital floor. This led to double vision due to sagging of one eye. We
suggested several models for the implant. Considering his health condition and quality of the surrounding bones, the doctor
chose the version shown below. The surgery was successful. The main purpose of recovering the vision as well as the esthetics
of the face was accomplished.

Computer tomography 3D model of the damaged bone Implant model (option 1) Implant model (option 2)

3D printed implant Implant assembled with 

damaged bone
Surgery

https://aipsci.com/orthopedic-implants/
https://aipsci.com/orthopedic-implants/


Mandible Implants

Case history
The patient presented with Ameloblastoma (a rare, non-cancerous benign aggressive large tumor growing
towards the jawbone) in the Mandible. Localized from the mental foramen to the body of the left Mandible.
Cortical resorption and soft tissue infiltration were observed as well. Mandible resection from the tooth till left
angle was planned, and reconstruction with 3D printed mandible implant and vascularized fibula graft was
placed.

Step 1. Damaged part 

estimation

Step 3. Surgery



Orthopedic Implants

Case history
A young adult with a traumatic fracture-dislocation of the Talus required multiple operations over 2 years. The

whole talus developed Avascular Necrosis. Attempted fusion with a locked IM-rod from the calcaneus up the

tibia failed. Due to intractable pain, the patient was advised a Syme amputation that he refused.

After consulting with our group, understanding the difficulty and possible risk of an ultimate BK amputation,

he agreed to get a 3D printed talus implant specifically designed for him, aiming to achieve a pan-talar fusion

including a triple arthodesis with the implant, hoping to keep his foot.

https://aipsci.com/orthopedic-implants/
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Orthopedic Implants

Case history
He is a young beekeeper, in his early 30s. A few years ago he underwent a very difficult and rare surgery, a

complete replacement of his two hips. Such a serious operation was necessary since the young man was

suffering from a rare disease, which caused the bones to become brittle. Unfortunately, even after 3 surgeries

on his left hip and 2 on his right hip, he became disabled, completely incapable of moving and acting on his own,

suffering from continuous pain that became a daily companion. He turned to us, seeking salvation, to alleviate the

incessant pain. Such surgery is unique in its complexity in the field of medicine. At first we reconstructed the

left hip, designed and modeled from a huge titanium implant to repair the pelvis. Next, a custom implant was

produced with a 3D printer, after which the patient was successfully operated on. The probability of success

was very small, but we achieved it. In the second half of the day of the operation, the patient stood up for the

first time with some help, however on the next day he started walking on his own.

https://aipsci.com/orthopedic-implants/


Orthopedic Implants

Case history
The patient is a 30 years old Female with a failed total hip replacement. She had two previous
failed revisions for infection on this hip. After the infection cleared, the bone defect was so big
and irregular that no standard implant option would help her. She lived in pain for several years.
Our team of medical engineers prepared a customized cup for her within two weeks. We are
now about six months post op. So, far the patient is recovering nicely without complications.

https://aipsci.com/orthopedic-implants/


Cranial Implants

Case history
The craniomaxillofacial reconstructive surgery was one of the first areas where the 3D
printed implants have been used in practice. Customized implants were used in
craniofacial reconstruction of traumatic injuries, congenital disorders, orthognathic
surgery, tumor removal, and implantology. 3D printing greatly improves and enables
preoperative planning, reduce operative time, and significantly improve the
biofunctional and the aesthetic outcomes.

https://aipsci.com/cranial-implants/


Cranial Implants. PEEK implant

There are several materials available for cranioplasty. The most studied ones
are medical graded Titanium and Polyetheretherketone (PEEK). PEEK is
biocompatible, inert, and reported to have similar mechanical properties to
bone. An important property of PEEK versus Titanium is its low thermal
conductivity. This is critical because metal implant can transfer heat faster
than bone and thus negatively affect thermal balance in the brain.

Case 1

Mechanical properties: It is reported that the PEEK implants

withstand forces up to 24.5 kN, and undergo approximately 8

mm displacement before fracturing.

Biological response: Most research studies demonstrate a

lower rate of cranioplasty failures with PEEK compared to

those Titanium.

https://aipsci.com/cranial-implants/


Cranial Implants. PEEK implant
Case 2

https://aipsci.com/cranial-implants/


Cranial Implants. Material selection

Temporal bone (os temporale)Frontal bone (os frontale)

https://aipsci.com/cranial-implants/


Cranial Implants. Material selection

What kind of 
Material?

Several factors must be considered including:
1. Biocompatibility
2. Mechanical 
3. Thermal

https://aipsci.com/cranial-implants/
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Cranial Implants. Material selection Several factors must be 
considered including:
1. Biocompatibility
2. Mechanical 
3. Thermal

Conclusion: The Ti-based implant has high thermal conductivity. Because of this the thermal inbalance generates heavy 
headache (e.g. winter time or sunny summer time).
The PEEK has similar thermal performance as natural bone: hence pains associated with temperature disbalance could be 
resolved.

https://aipsci.com/cranial-implants/
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