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Abstract 
Cleft palate or harelip is one of the most common congenital defects in hu-
mans and harelip with cleft lip in whites is estimated 1 out of every 7000 to 
1000 births. In recent years, surgeons and doctors have tried to resolve this 
problem immediately after the birth by operation, but sometimes we encoun-
ter things that cannot be easily solved by a surgical procedure. Our goal is to 
use stem cells to eliminate the disease and prevent operation, because child-
ren are often afraid of surgery and pain later on. Also, the need for general 
anesthesia for bone remodeling involves complications, such as long-term 
pain and nerve disorders. By the advent of the use of alternative stem extrac-
tion techniques, a better alternative to the invasive method of cleft lip and 
palate therapy has been developed. 
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1. Introduction 

The cleft lip is a controversial issue that has led the world’s leading medical and 
educational centers to achieve significant growth and prosperity. The oral-pink 
cleft is not the exception as the most common congenital anomaly in the cra-
niofacial region. Bone graft as an alveolar cleft is an inseparable part of the 
process of treating patients with a one-way or two-way cleft lip and palate. The 
statistics show that in the United States of America, out of every 10 children, 6 
children have oral-pectoris disorder. An annual cost of $200 million is spent on 
the treatment of children with this malformation. This disease includes compli-
cations, such as speech impairment, nutrition, hearing loss, and repeated infec-
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tions of the ear and dental disorders. Surgery can fix the problem of cleft lip. Be-
fore surgery, the doctor may use special equipment and accessories, such as 
dental splints or medical bandages to protect the child and reduce his problems. 
Most doctors recommend that the baby undergoes surgery at the age of 6 
months. However, the exact time of surgery is different for each infant and de-
pends on a variety of factors, including the extent of the cleft lip and the overall 
health of the baby. The baby may have to undergo several other surgical proce-
dures during the course of her growth. For example, if your baby’s nasal ap-
pearance is affected by cleft lip, a nasal surgery may be advisable at a certain age. 
Due to the complications of these surgeries on the baby, physicians are looking 
for a more appropriate way to cure this disorder (Figure 1) [1]. In the recent 
decade, many articles on the extraction and cultivation of bone marrow stem 
cells for the treatment of this malformation have been published in the valid 
journals and magazines, but there are major problems in extracting these types 
of stem cells. Despite having these studies, it has not yet been possible to culti-
vate and inject these cells into the target tissue, because the extraction and culti-
vation of bone marrow stem cells is time-consuming and this abnormality 
should be treated urgently and at the earliest days of birth. Therefore, there is no 
time to extract and cultivate these cells. Extraction of these types of cells from 
bone marrow is a dangerous problem to children. So far, umbilical mesenchymal 
stem cells are the main cells of this extra-embryonic tissue [2]. These cells are 
similar to fibroblasts and form a base material, rich in proteoglycans, especially 
hyaluronic acid. These cell types are multi-potent and have similar features to 
the bone marrow cells, but they are faster and simpler to replicate, and they are 
better cells for the treatment of this abnormality. In this article, by extraction 
and cultivation of umbilical mesenchymal stem cells, better and safer treatment 
can be brought to children. 

2. Materials and Methods 

Separation of tissues containing MSSCS from the umbilical cord. 

2.1. Human 

The umbilical cord samples were collected from the Bandar Abbas Hospital in 
accordance with the ethical requirements of the research and with the consent of 
the mother after child birth [3]. 

The umbilical cord sample collected from the Bandar Abbas Hospital in ac-
cordance with the ethical requirements of the research and with the consent of 
the mother after childbirth and after transfer to sterilization room, the cultivat-
ing room was studied and examined.  

To eliminate pollution, we place 70 percent of the cord in alcohol for 30 
seconds. Then, to ensure that there is no blood in the specimens, we rinse it 
again by PBS. The cord is divided into 5 mm2 pieces by scissors, and then the 
pieces are arranged inside the plate (10 cm2 Brand) [4]. 
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On the samples, 10 ml of the culture medium (Dulbecco’s Modified Me-
dium:DMEM) was poured and plates were incubated in a BINDER incubator at 
37˚C and 5% CO2 (Figure 1) [5].  

The samples were examined each day under invert microscope (Figure 2). On 
the fifth day, they were replaced by half of their culture, and every three days 
thereafter, the substitution was carried out. On the twentieth day, cells filled 80% 
of the container. After this step, the cells were counted with Trypsin-EDTA, us-
ing Trypan Blue and Neubauer Lam, and transferred to new containers [6]. 

2.2. MSSCs Differentiation into Jawbone Cells 

In order to confirm the mesenchymal nature of the cells investigated in this 
study, the distinctive property of differentiating cells into osteoblast cell washing 
by Alizarin Red was used. Third passage cells were selected and added to a 
number of flasks of the osteoblast differentiation medium instead of the DMEM 
medium. Their environment was changed every three days. The painting was 
carried out after 3 weeks and then examined (Figure 3).  

3. Results 

MSSCs were successfully isolated and cultured from human umbilical cord and 
injected into 10 infants over an intermittent therapy. After a year, this complica-
tion improved to a large extent, and the gap between the two lips was resolved, 
and with the continuity of treatment, the cleft palate of these babies was im-
proving. According to the tests and studies, the extraction and culture of the me-
senchymal stem cells from the cord takes less time. The amount of cells produced 
by this method is treated in this way up to 90% and without any side effects 
(Figure 4). 

4. Discussion 

This study, for the first time, investigates the amount of bone produced by auto-
genous bone tissue engineering. The results of the study indicated that although 
autogenous bone graft still has a golden standard of treatment for bone defects,  
 

 
Figure 1. Segmentation of the umbilical cord from 
Wharton’s jelly. 
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Figure 2. Examination of the sample under the invert 
microscope. 

 

 
Figure 3. Prepare a suitable culture medium. 

 

 
Figure 4. Procedural Treatment in Children Examined. 

 
including the alveolar gap, now it is the usual way to treat these abnormalities by 
using another part of the body, such as the pelvic bone, leg or rib. It has side ef-
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fects, such as infection, walking disorders, sensory disturbances and defects in 
other organs. However, tissue engineering techniques have limited access to au-
togenous bone or a significant morbidity may occur in that place. This can be 
used as an alternative technique with the desired clinical success and bone for-
mation. 
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