
 

Z-Lig® ACLR Device 
Frequently Asked Questions 

 

1. Who is Aperion? 

Aperion Biologics, Inc.(San Antonio, Texas) is a venture-backed, medical device company 

addressing the need for alternatives to human-derived grafts with patented xenograft tissue. 

2. What is the CE Mark indication for the Z-Lig® ACLR Device? 

The Z-Lig ACLR Device is currently indicated for revision and multiligament ACL reconstruction 

procedures. 

3. Why choose porcine tissue for the Z-Lig® ACLR Device? 

Porcine are currently thought to be the best xenograft candidates for organ and tissue donation. 

The risk of cross-species disease transmission is low because of their increased phylogenetic 

(evolutionary) distance from humans.  

The grafts are readily available, the tissues are anatomically comparable in size to human tissue, 

and new infectious agents are less likely (WHO, 2009).  Grafts are sourced from animal facilities 

that meet or are compliant to ISO 22442. 

4. Traditional Xenografts have demonstrated issues with rejection when implanted into human 

patients. How is the Z-Lig® ACLR Device different? 

The challenge of xenotransplantation is to find a way to manage the human immune system into 

accepting animal tissue.  Aperion's patented Z-Process® removes the surface "markers" (α-GAL 

epitopes) from the xenograft cells and extracellular matrix that acutely identify it as foreign 

tissue to the human body. The Z-Process® utilizes a special enzyme (α-galactosidase) to cleave 

(strip away) the markers from the porcine tissue. The Z-Process® utilizes additional treatments 

to control the response of other antigens and the speed of the porcine tissue remodeling 

process. When the Z-Lig® ACLR Device is implanted into a human recipient, the immune system 

accepts the tissue without initiation of an acute response often seen with traditional xenografts. 

5. What preclinical proof do you have that the process works? 

Aperion conducted several preclinical studies rhesus monkeys reconstructed with porcine tissue 

subjected to the Z-Process®, allograft and unprocessed porcine xenograft.  

With Z-Lig® ACLR Devices, the biological and biomechanical results were substantially similar to 

the allograft-implanted monkey control. 
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Serological studies support immunocompatibility, with transient production of α-gal and non-gal 

antibodies substantially decreased at approximately nine months. 

Histopathology revealed advanced graft remodeling and maturation with functional host 

integration of both tendon and bone. No adverse synovial response was noted. 

Biomechanical testing demonstrated graft functional efficacy comparable to the allograft 

reconstructions. 

The full method and results may be reviewed in the peer-reviewed article published in "Anterior 

Cruciate Ligament Reconstruction With a Porcine Xenograft: A serologic, histologic and 

Biomechanical Study in Primates" (The Journal of Arthroscopic and Related Surgery, 2007, 23 (4) 

411-419).  

6. What clinical experience has been gained with the Z-Lig® ACLR Device? 

Aperion has undertaken a 10 patient FDA approved pilot study under an IDE. The study showed 

no infections, and no acute or long-term immune responses (Transplantation.2007;83:211-219). 

Aperion is currently also undertaking a European 66 patient study. Enrollment began in January 

2011 and is complete.  The one and two year results indicated the Z-Lig was comparable to or 

better than the standard of care for metrics such as returned activity, patient satisfaction, 

stability, and function. 

In the United States, a 326 patient pivotal study has been unconditionally approved by the FDA 

and is scheduled to start enrollment in late 2015. 

7. How is the Z-Lig® ACLR Device delivered to the surgical facility? 

The Z-Lig® ACLR Device is delivered to the surgical facility via courier service in an insulated 

shipping carton filled with dry ice. The Z-Lig® ACLR Device should be transferred to an 

appropriate freezer (-50°C) for long-term storage. 

8. Is the Z-Lig® ACLR Device delivered sterile? 

Yes. The Z-Lig® ACLR Device is terminally sterilized using electron beam irradiation. Each device 

receives 17.8kGy (validated Sterility Assurance Level (SAL) of 10-6). 

9. Are there any special storage or usage requirements? 

The Z-Lig® ACLR Device should be carefully thawed at room temperature prior to use. The 

thawing process takes approximately one hour. 

Z-Lig® ACLR Devices should be stored frozen at -50°C. Devices should be thawed thoroughly at 

room temperature prior to use. 
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10. What is the shelf life on correctly stored product? 

Z-Lig® ACLR Devices can be safely stored prior to use for up to one year from the date of 

manufacture in appropriate conditions. 

11. Can I expect the Z-Lig® ACLR Device to integrate to the host bone as quickly as an autograft or 

allograft ACL replacement? 

Aperion conducted preclinical studies in 20 rhesus monkeys reconstructed with the Z-Lig® ACLR 

Device, allograft and unprocessed porcine xenograft. Graft histopathology revealed that the 

"bone tunnels exhibited tendon-to-host bone integration as well as graft bone-to-host bone 

cancellous remodeling" by the two-month time point (The Journal of Arthroscopic and Related 

Surgery, 2007, 23 (4) 411-419). 

By six months, the graft tendon to host bone interface showed "direct apposition with host 

bone remodeling and Sharpey-like fibers at the interface." 

By twelve months, the bone tunnel histopathology "presented with mature graft integration in 

bone tunnels”. 

These findings are consistent with expectations for bony integration following implantation of 

autograft or allograft ACL replacements. 

12. What are the standard specifications/ dimensions of the device? 

The first device to be introduced, the BT+, is configured and used in a manner similar to bone-

tendon grafts such as the Achilles tendon or Quadriceps tendon with patellar bone block.  Please 

see the Z-Lig Product Information Brochure for additional information on device specifications 

and dimensions. 

13. I understand the Z-Lig® ACLR Device is initially available as a BT+ Reconstruction Device. Will 

other graft options be made available in the future? 

Yes. Aperion's Z-Process® is a platform technology that can be used to “humanize” many 

different types of porcine derived soft tissue and bone grafts. We are currently working on a 

number of options for both soft tissue and B-T-B graft configurations.   

14. How is the Z-Lig® ACLR Device regulated in Europe and the United States? 

The European Union and FDA classify the Z-Lig as a Class III medical device. 
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15. What about the possibility of disease transmission? 

The risk of disease transmission associated with the Z-Lig® ACLR Device is extremely low. The 

source of the porcine tissue meets ISO standard 22442 for safety of the animal tissue source 

material and is closely controlled and monitored. The Z-Lig® ACLR Device is processed under 

clean conditions in Class 6 to Class 8 clean rooms (most operating rooms are Class I-IV). After 

packaging, the Z-Lig® ACLR Device is terminally sterilized using electron beam irradiation at a 

dose of 17.8 kGy and to a SAL (sterility assurance level) value of 10-6.   Porcine sourced tissue 

does not present a risk of TSE (Transmissible Spongiform Encephalopathy). 

16. How strong is the Z-Lig® ACLR Device compared to other off-the-shelf graft options I have 

available? 

The Z-Lig® ACLR Device demonstrates initial tensile strength that meets or exceeds comparable 

autograft and allograft based tissue constructs. Allograft ultimate tensile strengths are closely 

linked to donor age. The older the donor, the lower the tensile strength demonstrated by the 

graft. The Z-Lig® ACLR Device also provides a more consistent graft material, reducing the 

variability in graft strength and quality often seen with allografts. 

A summary of the comparative graft strengths is included below:  

 

 

 

 

 

 

 

 

 

 

17. How long does the Z-Lig ACLR Device take to fully remodel? 

The Z-Lig® is expected to completely remodel at a rate similar to allograft; 12 – 24 months. 
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18. Are there any specific patient populations that I need to be careful with when using the Z-Lig 

ACLR Device? 

Patient selection is key to successful outcomes.  As noted in the clinical literature, younger 

patients as well as those with high activity levels have a higher likelihood for reinjury or 

rerupture following ACL reconstruction.   

19. Do I have to change my surgical technique to use the Z-Lig® ACLR Device? 

The graft may be passed and fixated according to widely accepted techniques. If you are 

currently using a B-T or B-T-B graft (autograft or allograft), there is no need to modify your 

surgical technique.  

The Z-Lig® ACLR Device is easily and securely fixated using standard ligament fixation devices 

such as interference screws (alloy, bioresorbable or biocomposite). Other fixation techniques 

suitable for fixating a bone block or soft tissue within tunnels may also be used. 

20. Is the Z-Lig® ACLR Device easy to use? 

The Z-Lig® ACLR device comes preshaped and presized and ready for use right out of the 

package.  The device does not require harvesting or extensive shaping and sizing when 

compared to autograft or allograft.  The device can be trimmed at the time of surgery at the 

surgeon’s discretion.   

21. Does the Aperion Z-Process® have any patent protection? Is any other company doing the 

same thing? 

Aperion has developed a significant patent portfolio (30 issued patents) protecting their core 

technology. We are not aware of any competitive activity in the same arena for ligament 

reconstruction devices. The Z-Process® is unique and proprietary to Aperion. 

22. How much does the Z-Lig® ACLR Device cost? 

The Z-Lig® ACLR Device is comparably priced to tissue based grafts which are available in each 

market. 


