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Abstract 

Regeneration of new bone continues to be one of the most significant                 

challenges in implant dentistry to correct osseous deficiencies in preparation 

for dental implant surgery. The need for effective bone regenerative strategies 

has fueled the development of many therapeutic methods, including the use of 

biologics such as bone morphogenetic proteins, bone marrow aspirates,               

mesenchymal stem cells, and platelet-derived growth factors. One therapeutic 

strategy that has not been investigated is the use of exogenous growth factors 

on bone regeneration of the jaws. The goal of this study is to evaluate if a 

novel exogenous allogeneic multi-growth factor concentrate,  AlloSpark-GF 

has a positive effect on bone regeneration in the grafted mandible using             

histology and histomorphometry. 
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Introduction 

Dental implant treatment is the standard of care for the restoration of the              

edentulous jaw to replace missing teeth. Total treatment time can be decreased 

by surgically placing implants immediately after extraction of teeth. However, 

this may not be possible due to a deficiency of bone volume in the implant 

site. Therefore, bone graft augmentation is indicated to correct the osseous                 

deficiency. 
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In any grafting procedure related to successful implant osseointegration, the objective is the formation 

of 100% vital bone [1]. The ideal graft material is osteogenic, osteoconductive and osteoinductive and 

can be evaluated by histology and histomorphometric methods to calculate percentages of vital bone 

formation, residual graft material, and connective tissue [2, 3].  

The goal of this study is to evaluate if a novel exogenous allogeneic multi-growth factor concentrate, 

AlloSpark-GF has a positive effect on bone regeneration in the grafted mandible using histology and 

histomorphometry. Prior to initiating this clinical study, the authors conducted an Internet literature 

search on AlloSpark-GF. There are no published research and clinical studies in the English language 

literature evaluating the performance of AlloSpark-GF on bone regeneration. Therefore, the benefits of 

AlloSpark-GF on bone regeneration of the jaws remain unknown. 

 

Materials and Methods 

This case study was completed in a private practice (CYSL) and in accordance with the ethical              

standards of the institutional and national research committee and with the Helsinki Declaration of 

1975 that was revised in 2000 [4]. No ethical approval was required, as the patient’s identity was            

concealed. Verbal and written informed consent were obtained from the patient to complete the bone 

graft surgery with extraction of the molar tooth. 

A 54-year-old Asian female completed immediate bone grafting after a non-restorable endodontically 

treated molar tooth was extracted in preparation for future implant surgery. Two bottles of lyophilized 

AlloSpark-GF (0.5 cc) allograft powder are hydrated with 2.0 cc of sterile water and incorporated with 

one gram of cortical allogeneic bone (Salvin Dental). According to the manufacturer, AlloSpark-GF 

contains high concentrations of growth factors which include the following: bone morphogenetic             

protein (BMP 2, 4, 6, 7, 9), transforming growth factor beta (TGF-b), vascular endothelial growth  

factor (VEGF), platelet-derived growth factor (PDGF-BB), and epidermal growth factor (EGF). For 

the anxious patient, an advantage with use of this exogenous multi-growth factor concentrate is              

avoidance of the phlebotomy procedure to obtain veinous blood required with PRP and PRF to obtain 

autologous growth factors.  

The graft material was passively packed into the extraction site after the molar tooth was extracted and 

the mandible debrided. A non-resorbable membrane was placed directly over the graft material to            

prevent epithelial migration into the graft site and removed at the time of implant surgery. After 103 

days of bone graft healing time, using a trephine drill with a 2.0 mm internal diameter and length of 

10.0 mm was used to harvest the bone core from the posterior mandible. The bone core sample was 

placed in 10% buffered formalin and submitted for histologic examination at the Hard Tissue               

Laboratory of the University of Minnesota School of Dentistry.  

 

Results 

A single bone core was obtained from the #30 molar site at the time of implant surgery. Vital new bone 

formation was evaluated using histologic and histomorphometric analysis at 103 days post-bone             

grafting. Histological analysis revealed direct contact of allogeneic bone with newly formed                       

autogenous bone with continuous osteoid formation. The presence of osteocytes in their lacunae was 

identified as vital bone compared to residual graft material that did not contain osteocytes.                           

Histomorphometry demonstrated 87.3% vital new bone. Images of de novo bone formation are shown 

in Figures 1 to 5.  
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Figure 1. Medium power histology view. Extensive formation of mature vital bone. Note 

bridging between sheets of vital bone. VB: mature vital bone. AL: Allogeneic bone. MS: mar-

row space. NB: immature new bone. Original magnification x 40. Stevenel’s blue and Van 

Gieson’s picro fuchsin. 

Figure 2. Medium power histology view. Formation of immature new bone with osteoid for-

mation. VB: mature vital bone. AL: Allogeneic bone. NB: immature new bone. MS: Marrow 

space. OD: Osteoid. Original magnification x 40. Stevenel’s blue and Van Gieson’s picro 

fuchsin. 
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Figure 3. High power histology view. Neovascularization illustrated by the             

presence of multiple haversian canals that provide the vascular supply to newly 

formed osteocytes. VB: mature vital bone. NB: immature new bone. MS:              

Marrow space. HC: Haversian canal. FM: Fibrous marrow. Original                        

magnification x 100. Stevenel’s blue and Van Gieson’s picro fuchsin. 

Figure 4. High power histology view. Dense new vital autogenous bone with a 

wide seam of green-staining osteoid. VB: mature vital bone. NB: immature new 

bone. MS: Marrow space. HC: Haversian canal. FM: Fibrous marrow. OD: Oste-

oid. Original magnification x 200. Stevenel’s blue and Van Gieson’s picro fuchsin. 
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Discussion 

Use of growth factors obtained from platelet rich plasma (PRP) and platelet rich fibrin (PRF) obtained 

from autologous blood of the patient have successfully been used in hard and soft tissue wound              

healing [5, 6, 7]. Platelets contain osteoinductive growth factors that stimulate bone formation by  

directly promoting the osteogenic lineage targeting osteoblasts such as bone morphogenetic protein 

(BMP), transforming growth factor beta (TGF-b), vascular endothelial growth factor (VEGF), platelet

-derived growth factor (PDGF), and epidermal growth factor (EGF). These growth factors accelerate 

the wound healing process and tissue regeneration by accelerating cell division, proliferation,                  

differentiation and promoting the migration of stem cells [8, 9, 10, 11].  

In clinical studies with mandibular reconstruction, Marx et al demonstrated that the addition of PRP 

resulted in early graft consolidation and mineralization in half the time compared with grafts without 

the addition of PRP [12]. Sohn and colleagues reported that in maxillary sinus augmentation and             

alveolar bone grafting, concentrated growth factors were effective in neovascularization and new bone 

formation [13]. Therefore, efforts have been made to use concentrated growth factors obtained from 

platelets in autologous blood of the patient that do not cause infection and hypersensitivity reactions, 

have a simple preparation, and are less invasive [7].  

AlloSpark-GF (Salvin Dental/Young Innovations) contains over 1,000 naturally derived proteins, 

growth factors, and peptides. High concentrations of growth factors include the following: bone              

morphogenetic protein (BMP 2, 4, 6, 7, 9), transforming growth factor beta (TGF-b), vascular               

endothelial growth factor (VEGF), platelet-derived growth factor (PDGF-BB), and epidermal growth 

factor (EGF). The histological results of the present study showed that AlloSpark-GF accelerated bone 

regeneration over a three-month period (Figures 1 to 5). 

Bridging of sheets of residual allograft with newly formed autogenous bone are observed in Figures 1 

and 2. Neovascularization is actively occurring as multiple haversian canals that provide the vascular 

supply during osteogenesis are observed (Figure 3). Note the presence of green colored staining              

Figure 5. High power histology view. Extensive formation of immature new 

bone with mature vital bone. Note the numerous osteocytes in their lacunae and 

osteoblasts all involved in osteogenesis. NB: immature new bone. OD: Osteoid. 

Original magnification x 200. Stevenel’s blue and Van Gieson’s picro fuchsin.  
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osteoid secreted by osteoblasts that will transform into mature lamellar bone (Figures 4 and 5).             

Numerous osteocytes are observed that regulate the cell cycle derived from osteoblasts (Figure 5). 

Oliveira et al (2021) showed that use of multiple growth factors has a greater effect on bone                     

regeneration compared to use of only a single growth factor. The authors of this study hypothesize that 

early bone formation and the high percentage of new vital bone is attributed to the enhanced and             

prolonged healing effects of the multiple growth factors. The rich source of growth factors may               

function as a chemoattractant for cells at the surgical site, such as neutrophils, fibroblasts and               

macrophages that are all involved in soft and hard tissue healing. 

Of the different growth factors in AlloSpark-GF, the authors believe that VEGF is one of the most              

important growth factors in bone formation as VEGF not only regulates osteogenesis and                         

angiogenesis, but cell recruitment and cell differentiation. 

 

Conclusion 

Bone regeneration is an area of intense scientific and clinical research in implant dentistry. To                   

accelerate bone regeneration, therapeutic strategies include the use of biologics to accelerate bone  

maturation and bone formation. This is the first clinical study that demonstrates that AlloSpark-GF can 

accelerate bone regeneration over a three-month period. This case report does have limitations. As this 

is a single case report, the authors do not know the full potential of this multi-growth factor                     

concentrate on bone graft regeneration. This is one of two ongoing research studies with a cohort of 

patients that will be presented. A second clinical study is in progress that will compare platelet derived 

growth factors with Allospark-GF on bone regeneration. 
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