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Femoral Head Allograft Desinfection System Using

Moderate Heat

The employment of ¢ relicdle thermal viral inactivation orocess.
which minimally man pulates tissues, for surgically retrieved femro-
ral head allogrzfts addresses the increased concerns with virus
transmissibility while minimizinz the loss of biological properti=s.
Our investigations have shown that heat treatment at a mirimum
of 80°C for a minimum of 10 minutes provides safe, good qual:ty
cancellous bone allogrefts ead increases the cost-effectiveress and
simplicity of managing a hospital frozen femoral head bone banlk

Human femoral head centers were contaminated with differen:vesze-
tative bacterial and viral suspensinns. A core temperature of 30 °C “or
10 minutes was sufficient to fullv inaztivate 3 x 10° ml. Staphyicc. aur-
eus and Streptoc. faecclis, and >51og,, steps of cytomegalia {1erpes
group), polio{enterovirus), and vellow fever (arbovirus) viruses.

Several biomechanica’ and tiological properties of bone follew-
ing a one-hour treatment in a water bath set at 80°C were invas-
tigated. Employing compression and tension tests, 80°C treated
human and porcine zancellcus bene blocks showed reductians
in properties ranging fror 8-19% compared to untreat2d ccn-
trol groups. Osteointegration at 3 months following treatment
of explanted and then reimplented aurograft rat diapays=al seg-
ments was 15% less than untreztec controls.,

Subsequently, a thermal desinfaction system for femoral heads
from living donors (Lobator Marbu-g Bone Bank Systern. Telos
GmbH, Marburg, Germany) was developed. A minimum of 82.5°C
is reached for a minimum of 15 minutes in the femoral head cen-
ter, with a peak temperature of 87 °C. Three highly relevant viruses
were tested at independen: research centers using the Lobazor zd-
1: HIV-1, BVDV (specific medel virus for HCV), and CPV (specific
model virus for parvevirus 319 and thermal model virus for HEV).
The reduction steps (log,y) wers: HIV: >8.5+03, BVLV:
>521+£0.25, CPV: »9.06+0.29. Tae kinetics of inactivaton

curves for all three viruses indicated that the desinfection process
was rotust and effective; no viruses were detactable after
6z minures of the 94 minute process. A microbiological study per-
formed on 2458 consecutive human femoral head allografts found
a orimary contamination rate of 9% for femoral heads recovered
under intra-operative conditions. After processing with the desin-
fection system bacterial retesting of these same heads -evealed a
contamination rate of 0.12%; these secondary post-processing
contaminations were due to the lab technician learning curve.

Since 1993, orthopaedic and trauma departments in more than
400 hospitals in Europe, Canada and Asia are using the Lo>ator Mar-
burz Bone Bank System for in-house processing of their surgical
femoral head allografts. More than 80000 femoral h=2ads have
been processed to-date. A prospective clinical trial is in progress at
the Marburg University Hospital Trauma Center (Germany). One
year follow-up results on more than 1500 patients indicate that
the complication rate is not higher than those reported in the litera-
ture using untreated frozen cancellous bone allografts. A separate
retrospective clinical study (Endo-Klinik Hamburg, Germany) invol-
ving 236 consecutive patients who had undergone bene grafting at
the acetabulum during revision hip arthroplasty found no statisti-
cally significant differences in failure rate between patients treated
with Lobator-processed grafts versus those treated with gamma ir-
radiatec graits after mean follow-up times exceeding 4 y=ars.

The latest European and German surgical bone banking guide-
lines have incorporated the use of independently validated ther-
mal viral inactivation methods in place of repeat serolcgical test-
ing of donors. In comparison to allograft femoral heads sourced
outside the hospital, and synthetic or xenogenic bcne materials,
the unit cost to maintain an in-hospital femoral head bank, em-
ploying the Lobator Marburg Bone Bank System, can offer signif-
icart economic advantages to the hospital.
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