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Cryopreservation has now become one of the important routine treatments in 

reproductive medicine. Closed system vitrification decrease the risk of cross-

contamination, because it vitrifies and cryopreserve oocytes and embryos without 

direct contact with liquid nitrogen 1). However, open system vitrification is the major 

practical system 2). This study evaluated the efficacy of a closed system with the newly 

developed CryotopCL in comparison with open system Cryotop. 

Vitrification and thawing media with Hydroxypropyl cellulose 3) was used. 

During vitrification process and during storage, CryotopCL had no direct contact with 

liquid nitrogen while Cryotop open system had direct contact with liquid nitrogen. 

In experiment 1, mouse oocytes were divided into closed and open vitrification 

groups to compare survival rate. Subsequently, embryo development was evaluated. 

In experiment 2, mouse blastocysts were compared of their survival rate. In clinical 

trial 1 and 2, human oocytes and blastocysts were used to compare the two system 



 

 

likewise in experiment 1 and 2. In clinical trial 3, vitrified-warmed blastocysts were 

transferred to patients to observe implantation and pregnancy rates. 

The survival rate with mouse oocytes was 96.7% vs. 100%, blastocyst formation 

rate was 75.5% vs. 75.9%, and survival rate with mouse embryos were both 100% for 

the closed and open systems. The survival rate of human oocytes was 93.9% vs. 97.0% 

and embryo development rate was 72.0% vs. 66.7%. The survival rate of human 

embryos was 98.4% vs. 98.3%. Clinical outcome showed no significant difference in 

the implantation rate, 49.1% vs. 48.0% and ongoing pregnancy rate 45.5% vs. 42.0%. 

This study indicates that closed system vitrification with CryotopCL is suitable 

for laboratory and clinical work. It is suggested that the closed system can be put into 

practical use as an efficient vitrification technique in assisted reproduction 

technologies. 

 

References 

1)AbdelHafez F, Xu J, Goldberg J, et al. Vitrification in Open and Closed Carriers   

 at Different Cell Stages: Assessment of Embryo Survival, Development, DNA    

 Integrity and Stability during Vapor Phase Storage for Transport.BioMed Central.   

 2011;10:1186/1472-6750-11-29 

2)Cobo A, Santos M, Castello D, et al. Outcomes of vitrified early cleavage-stage   

 and lastocyst-stage embryos in a cryopreservation program: evaluation of 3,150  

 warming cycles.Fertility and Sterility 2012;98:1138–1146 

3)Futoshi I. Hydroxypropyl cellulose as a macromolecular supplement for  

 cryopreservation of bovine oocytes and blastocysts and human oocytes.Low  

 Temp.Med.2012;38:80-84 


