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be possible without the Biedermann family’s generous 
contribution.  We look forward to making this this already 
successful collaboration even more successful in the coming 
years.  

WORKS CITED

 1. Baxter JR, Hast MW. 
Plantarflexor metabolics are sensitive 
to resting ankle angle and op-
timal fiber length in computational 
simulations of gait. Gait Posture 
2019;67:194–200. doi:10.1016/j.
gaitpost.2018.10.014.
 2. Baxter JR, Farber DC, Hast 
MW. Plantarflexor fiber and tendon 
slack length are strong de-terminates 
of simulated single-leg heel raise 
height. J Biomech 2019. doi:10.1016/j.
jbiomech.2019.01.035.
 3. Schmidt EC, Chin M, Aoyama 

JT, Ganley TJ, Shea KG, Hast MW. Mechanical and Micro-structural Properties of Native Pediatric Posterior Cruciate and 
Collateral Ligaments. Or-thop J Sports Med 2019;7:2325967118824400. doi:10.1177/2325967118824400.
 4. Schmidt EC, Chin M, Aoyama JT, Ganley TJ, Shea KG, Hast MW. Mechanical and Micro-structural Properties 
of Pediatric Anterior Cruciate Ligaments and Autograft Tendons Used for Reconstruction. Orthop J Sports Med 
2019;7:2325967118821667. doi:10.1177/2325967118821667.
 5. Mehta S, Chin M, Sanville J, Namdari S, Hast MW. Use of an Additional Nonlocking Screw in Olecranon Fracture 
Osteosynthesis Changes Failure Mechanism. Orthopedics 2019;42:e74–80. doi:10.3928/01477447-20181120-01.
 6. Pulos N, Yoon RS, Shetye S, Hast MW, Liporace F, Donegan DJ. Anteroinferior 2.7-mm ver-sus 3.5-mm plating of the 
clavicle: A biomechanical study. Injury 2016;47:1642–6. doi:10.1016/j.injury.2016.06.002.
 7. Bachner EM, Schmidt EC, Chin M, Namdari S, Baxter JR, Hast MW. Parameterization of proximal humerus locking 
plate impingement with in vitro, in silico, and in vivo tech-niques. J Shoulder Elbow Surg 2019. doi:10.1016/j.jse.2018.11.062.
 8. Namdari S, Mehta S, Tierney A, Hast MW. Locking Cap Designs Improve Fatigue Properties of Polyaxial Screws in 
Upper Extremity Applications. J Orthop Trauma 2017;31:275–80. doi:10.1097/BOT.0000000000000780.
 9. Rozell JC, Chin M, Donegan DJ, Hast MW. Biomechanical Comparison of Fully Threaded Solid Cortical Versus Partially 
Threaded Cannulated Cancellous Screw Fixation for Lisfranc Injuries. Orthopedics 2018;41:e222–7. doi:10.3928/01477447-
20180103-03.
10. Hast MW, Hanson BG, Baxter JR. Simulating contact using the elastic foundation algo-rithm in OpenSim. J Biomech 
2019;82:392–6. doi:10.1016/j.jbiomech.2018.11.025.
11. Mehta S, Chin M, Sanville J, Namdari S, Hast MW. Calcar screw position in proximal hu-merus fracture fixation: 
Don’t miss high! Injury 2018;49:624–9. doi:10.1016/j.injury.2018.02.007.
12. Rajapakse CS, Kobe EA, Batzdorf AS, Hast MW, Wehrli FW. Accuracy of MRI-based finite element assessment of distal 
tibia compared to mechanical testing. Bone 2018;108:71–8. doi:10.1016/j.bone.2017.12.023.
13. Gittings DJ, Fryhofer GW, Hast MW, Steinberg DR, Levin LS, Gray BL. The Saline Load Test is Effective at 
Diagnosing Traumatic Arthrotomies of the Wrist. Tech Hand Up Extrem Surg 2019. doi:10.1097/BTH.0000000000000233.
14. Jacobs IN, Redden RA, Goldberg R, Hast M, Salowe R, Mauck RL, et al. Pediatric laryn-gotracheal reconstruction 
with tissue-engineered cartilage in a rabbit model. The Laryn-goscope 2016;126 Suppl 1:S5-21. doi:10.1002/lary.25676.
15. Hast MW, Piazza SJ. Position of the quadriceps actuator influences knee loads during sim-ulated squat testing. J 
Biomech 2018;73:227–32. doi:10.1016/j.jbiomech.2018.03.024.
16. Incidence and Economic Burden of Osteoporosis-Related Fractures in the United States, 2005–2025 - Burge 
- 2007 - Journal of Bone and Mineral Research - Wiley Online Library n.d. https://onlinelibrary.wiley.com/doi/full/10.1359/
jbmr.061113 (accessed March 4, 2019).
17. Alt V, Miclau T. Osteoporotic fractures
18. The Biological Perspective. Injury 2016;47:S1–2. doi:10.1016/S0020-1383(16)30001-8.
19. Singer A, Exuzides A, Spangler L, O’Malley C, Colby C, Johnston K, et al. Burden of Illness for Osteoporotic 
Fractures Compared With Other Serious Diseases Among Postmenopau-sal Women in the United States. Mayo Clin Proc 
2015;90:53–62. doi:10.1016/j.mayocp.2014.09.011.
20.  Day: Population projections of the United States,... - Google Scholar n.d. https://scholar.google.com/scholar_
lookup?hl=en&publication_year=1996&author=JC+Day&title=Population+Projections+of+the+United+States+by+Age%2C+Se
x%2C+Race%2C+and+Hispanic+Origin%3A+1995+to+2050 (accessed March 4, 2019).
21. Vokó Z, Gáspár K, Inotai A, Horváth C, Bors K, Speer G, et al. Osteoporotic fractures may impair life as much as the 
complications of diabetes. J Eval Clin Pract 2017;23:1375–80. doi:10.1111/jep.12800.
22. Padegimas EM, Zmistowski B, Lawrence C, Palmquist A, Nicholson TA, Namdari S. Defin-ing optimal calcar screw 
positioning in proximal humerus fracture fixation. J Shoulder El-bow Surg 2017;26:1931–7. doi:10.1016/j.jse.2017.05.003. 

Since its opening in 2015, the Biedermann Lab has sought 
to characterize the macroscopic biomechanical interactions 
between connective tissues, bone, and orthopaedic implants.  
We have con-ducted a variety of biomechanical experiments 
that span across a variety of injuries and subspecialties.  
These efforts have resulted in abstracts and full-length 
publications that include but were not limited to: tendon and 
ligament biomechanics1–4, trauma implant performance5–10, 
osteoporotic fracture and fixation11,12, and other orthopaedic 
applications13–15.  

Our group focuses on implant compliance, which, among 
other pathologies, has direct clinical implications with respect 
to osteoporotic fracture reconstruction. Several publications 
from the Biedermann Lab demonstrate the importance of 
implant compliance.  For example, one of our first studies 
revealed that fatigue life is codependent upon stable locking 
of the screws, and the im-plant’s ability to bend elastically8.  We 
have also shown that location of the implant may have direct 
implications with respect to fixation strength and fatigue life11.  

Our research focus has resulted in several sponsored 
projects with industrial partners.  In a recent study with 
Zimmer Biomet, we found that cement augmentation can 
significantly change initial compliance of a reconstruction, 
but these changes made no significant improvement in fatigue 
life.  In a separate study, funded by Integra Life Sciences, we 
examined the compliance of reverse total shoulder implants. 
We found no changes between compliant and stiff groups 
before initial implant loosening; however, stiffer implants 
significantly delayed the onset of catastrophic failures.  
Results from these two studies are uniquely different, which 
underscores the importance of examining research questions 
in this niche on an application-specific basis.  Aside from the 
aforementioned studies, the Lab has also been supported 
by the following sources: AOFAS, AOTNA, The Bach Fund, 
DePuy Synthes, The McCabe Fund, NIAMS, OREF, and Stryker 
Orthopaedics.    

Results from our work are beginning to directly impact 
clinical practice.  For example, our “don’t miss high” finding in 
proximal humerus locking plate location has begun to change 
clinical practice.  This study provides critical evidence that 
buttressing (not perforating) poor quality bone stock with 
surgical screws provides improvements in fixation strength 
and fatigue life.  This finding has recently been confirmed 
in a clinical study21, while findings from another study have 
directly led to an actively funded clinical trial at Penn.  

It is clear that the forward momentum of the lab is strong, 
our national recognition is on the rise, and the future holds 
great promise to change the current paradigms associated 
with osteoporotic fracture fixation.  None of this would 
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