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Interaction Between Poly-L-Lactic Acid Bone Plate/Screw and
Healing Process of Fracture Interface
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The development of bioresorbable materials makes great progress for their property of
biocompatibility and bioresorbability recently. And also the radio permeability, heat
molding, and no growth inhibition, makes this type of biomaterial useful in clinical
needs. There are several bio-resorbable materials get into clinical use, for example the
bio-resorbable suture materials, bio-resorbable membrane, bioresorbable dressing
materials, bio-resorbable bone defect filling materials etc. The poly lactic acid (PLA)
material is one of most popular resorbable material used in the bio-environment. And
it can also be used in the condition of reduction and fixation of bone fracture as a
fixation plate. Our laboratory college pays attention to this material for a long period
of time on the research of its basic characteristics and clinical applications. We
developed a new process of processing to improve its strength and degrading
performance. That makes this material a great progress in clinical fixation of bone
fracture. The purpose of this study is to realize the interaction between the fracture
area and the fixation devices, including traditional titanium plate/screw, PLA
plate/screw, in comparison to fracture without any fixation device under a
standardized in vivo experimental model of mandibular fracture and repair. The male
adult New Zealand rabbit was used in this study and the operation site was located at
the mid-portion of body of the right mandible. The goal of observation are divided
into two parts ; the first is the histological observation and comparison for PLLA/
tissue and Titanium/tissue at the region of screw insertion and fracture gap
performance. The second one is to evaluate the degree of biodegradation of this
material at the time intervals we have planned, including the change of weight ,
three-point bending strength, crystallinity of material - and molecular weight
changes - A standard, predictable, and reproducible model of bone fracture was
designed to mimic the exact clinical fracture condition on the mid-portion of right
side mandibular body of experimental animal. The combination method application of
micro-saw and ultra-thin osteotome creates a standardized fracture gap vertical to
body of mandible. The PLLA plates/screws and the Titanium miniplates/screws are
used to fix the two parts of fracture gap. Fracture of the same area without fixation
device was designed to be control group. The observation sacrifice intervals were
week 0, week 1, week 4, week 8, week 12, week 16, week 26. The performance of
tissue around screws and fracture gap and the physicochemical changes of PLLA
fixation devices will be two main parts of observation. The result of the study
indicated that PLLA screw/plate have better bone affinity than the Titanium
screw/plate. But the latter one offer more primary stability in-between the two
fragments of fractured bone. The healing process of these two types of material is
similar to each other. That means the fixation ability of PLLA screw/plate is



compactable to traditional Titanium miniplate/screw. The characteristics of lower
Young’s modulus makes PLA a better application device on the fracture area under
the risk of screw loosening for the reason of stress shielding. And the property of
bioabsorbability means there is not necessary to remove the plate and screw when
they are fixed in child or on-growing adolescence. So there is a great potential of PLA
material on tissue regeneration and tissue engineering.



