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elucidation of the histological events during repair and regeneration, specimen blocks,
harvested on day 60, were embedded, undecalcified, in resin. Serial sections of 7-um
thick, including root dentin and associated periodontal tissues, were cut throughout the
entire bucco-lingual extension of each treated defect. Histological analysis showed that
BMPs, in conjunction with the collagenous matrix, induced cementum, periodontal
ligament, and alveolar bone regeneration. The preparation and analysis of undecalcified
sections cut at 7-pum were novel, and permit one to differentiate between newly formed
and mineralized bone from the as-yet-unmineralized bone or osteoid, which stains orange-
red by Goldner’s method.*” More importantly, foci of nascent mineralization could be
seen within newly deposited cementoid (yet to be mineralized) in the coronal regions of
the defects. The coronal extension of new attachment formation and of alveolar bone
regeneration on both mesial and distal roots facing the exposed furcations was
significantly greater in BMP-treated specimens when compared with furcation defects
implanted with collagenous matrix without BMPs.*” In addition, morphometric analysis
of the furcation areas showed that mineralized bone and osteoid volumes were
significantly greater in BMP-treated specimens compared with control. Interestingly,
cartilage was never observed. Shorter time periods, however, are required for a
chondrogenic phase during initial tissue morphogenesis to be completely ruled out after

application of BMPs in the primate. 189
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Using the baboon model described above, Ripamonti ef a treated furcation defects,

prepared in the first and second mandibular molars, with 100 and 500 pg of recombinant

hOP-1 (BMP-7) with collagenous matrix carrier (approximately 200 mg of carrier matrix
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was used per furcation defect). Afier 60 days of healing, histological and histometric
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hydroxyapatite-Ultrogel affinity and adsorption chromatography columns, washed and

eluted.

The protein concentrate is then loaded onto Sephacryl S-200 HR (high resolution) gel
filtration columns, equilibrated and eluted. Final purification is achieved by heparin-
Sepharose affinity chromatography of protein fractions after Sephacryl S$-200. Highly
purified BMP is then concentrated and exchanged with 5 mM HCI, the liquid vehicle for

the formulation of the BMP Bone Device (BBD).

2.2.2. Carrier Matrix

There is homology in the bone morphogenetic proteins from human, baboon, bovine and
rat bone matrix.”*> Bone induction by intact bone matrix is, however, species-specific, and
the apparent specificity of xenogeneic bone matrices is due to immunogenic and inhibitory
components in the insoluble collagenous bone matrix.””> For therapeutic applications in

humans, the carrier matrix for the preparation of the BMPs is thus human ICBM.

Human ICBM, used as carrier for the native bovine BMPs, can be prepared as described
in detail in reference.”’ Briefly, diaphyseal bone segments are washed extensively in cold
sterile deionized water, defatted in two changes of absolute ethanol in the cold and
dehydrated in ethyl ether. Cortical segments are pulverised and sieved to a discrete
particle size of 74-420 um, demineralized in 0.5 N HCI, washed twice in cold deionised
water, dehydrated in two changes of absolute ethanol, and dried after a wash in ethyl
ether. Aliquots of BMPs in 5 mM HCI are added to the carrier matrix (1 mg BMPs per

gm of matrix) in sterile glass vials, freeze-dried and subjected to gamma irradiation.
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