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Key Points: 

• Of the clinical sources for stem cells, the greatest number of positive outcomes has 
been reported for bone marrow. 

• The  use  of  autologous  bone  marrow-derived  mesenchymal  stem  cells  in  
veterinary medicine is becoming increasingly common. 

• Bone marrow can be quickly and easily harvested from the proximal humerus and 
the iliac crest in small animals. 

• Commercial services provide small volume suspensions of mesenchymal stem cells 
that are administer via injection 

 
Stem cells are defined by two important characteristics:  They are capable of extensive renewal 
while remaining in an undifferentiated state, and can differentiate into different tissues or organ-
specific cells with specialized functions.1 Bone marrow is a source of adult stem cells known as  
mesenchymal  stem cells (MSCs).  It  is well-known that  bone  marrow  MSCs are capable of 
differentiating into bone, cartilage, tendon, ligament, meniscus, intervertebral disc, fat and nerve 
cells in the appropriate laboratory conditions.2 Furthermore, it has been postulated that MSCs 
induce healing in vivo through the secretion of trophic factors that recruit endogenous cells to 
assist in the regenerative process.3   While the exact mechanism by which MSCs inducing healing is 
not fully understood, emerging experimental studies and clinical data from small and large animal 
veterinarians are defining injuries and diseases that favorably respond to MSC treatments. 
Adipose tissue and bone marrow are the two most common tissue sources for the clinical 
application of stem cells in regenerative medicine, with bone marrow being the most studied and 
highly characterized.4 This presentation will focus on instructing the small animal veterinary 
technician  on  the  materials  and  techniques  used  for  bone  marrow  collections,  the  culture 
expansion process that is used to generate treatments of millions of MSCs, and the materials and 
techniques used to administer the MSC treatments. 
The most common sites for bone marrow aspiration in small animals are the iliac crest 
and the proximal humerus. The animal is placed under heavy sedation (or general anesthesia) 
and the veterinarians preferred site of aspiration is shaved and surgically prepared.  A small stab 
incision is then made with a scalpel blade and a 16-20gauge marrow aspiration needle is inserted 
into the bone approximately 1-2cm. A 10cc syringe containing 500U of heparin is then attached to 
the aspiration needle and 3-5 ml of bone marrow is collected. The expanded stem cells will be 
preserved in a solution containing autologous serum, so it is necessary to provide whole blood 
samples along with the bone marrow.  Upon completion of the aspiration procedure, the marrow 
containing syringe is capped, placed in an insulated shipping container along with the whole blood 
and an ice pack and shipped via overnight carrier to the laboratory for processing and expansion. 
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Bone marrow contains millions of nucleated cells per ml of aspirate, although only thousands of 
these cells are MSCs. To generate treatments of millions of MSCs that are presently used in small 
animal clinics, laboratory services will isolate and expand the MSCs over a period of 
approximately two weeks. At that point the MSCs are cryopreserved in 95% autologous serum and 
stored in liquid nitrogen, which will safely preserve the cells until the patient is ready for 
injection. 
When the treatment is requested, the MSC treatments are shipped on dry ice for delivery on the 
day before, or day of, injected. Upon arrival, the MSC treatments are held in the shipping 
container on dry ice until immediately prior to the time of injection. To prepare the MSC 
treatments for injection, the frozen treatments are thawed in a 37⁰C water bath to just above melt 
point. If necessary, the thawed MSC treatment may be held on an ice pack until ready for 
injection into the site of injury. 
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