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Outline- Here to make your life easier 

 Non-surgical embryo transfer in mice 

 

 Non-surgical artificial insemination in mice 

 

 The future of rat research 



Embryo transfer 

 A procedure that transfers embryos from a 
superovulated female and implants into another 
female 



Who perform embryo transfer? 
 Generate transgenic mice 

 A mouse gene is manipulated (deleted, repeated) 

 Mutated DNA is injected into the mouse embryo 

 Embryo is transferred to another mouse 

 

 Rederivation (removing pathogens) 

 

 Maintenance of strains 
 Breeding 

 Cryopreservation  



Problems with embryo transfer 

 Surgery 

 Technically challenging 

 Time-consuming 

 Training 

 Monitoring 

 Costly 

 Painful and stressful procedure for the rodent 

 Need for a 3 R’s Refinement 

 



“The future of embryo transfer” 



Surgical protocol 

 



NSET protocol 



 
The NSET Device: 
Non-Surgical Embryo Transfer Device for Mice 
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 NSET Procedure 

• Attach the NSET device to a Rainin P-2 pipetman (set to 
1.8 µl) 
 

• Load up to 20 embryos into the NSET device 
 

• Adjust the volume to 2 µl to create air bubble 
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 Prepare Recipient Mouse  

• Hold mouse in position on cage top 

 

• Insert small speculum into vagina 

 

• Optionally, replace small speculum 
with larger speculum into vagina to 
visually locate the cervix 
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 Perform embryo transfer 

• Insert NSET through cervix and into 
the uterine horn 

 

• Dispense embryos 

 

• Remove NSET.  Remove speculum. 
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“That’s it!?!” 
- All users 



The pregnancy rate from blastocyst transfer is better or equal using the 
NSET compared to surgery 
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The birth rate (# pups / embryo transferred) is the similar in both 
procedures 
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in response to surgery than to insertion of the NSET device  
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(*) significant difference 
between the control group 
and  other groups 
 
(•) significant difference 
between the surgery group 
and other groups. 
 



Advantages of NSET 
• Eliminates surgical procedure 

• No pain or distress 

• No anesthesia or analgesia required 

• No post-surgical monitoring 

• Surgical training not required 

 

• Time-saving 

• Reduces regulatory burden 

• Reduces cost up to 75% 
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 The NSET procedure is effective for uterine transfer of blastocyst stage embryos. 

 

 Many strains may be used as recipients for embryo transfer 

 

 Surgery causes a significant increase in levels of the stress hormone 
corticosterone, whereas the NSET procedure does not. 

 

 Use of the NSET™ device is less stressful to mice AND easier for you! 



The NSET device can successfully transfer: 
 
• Embryos after microinjection of DNA when cultured to blastocyst stage 

resulting in recovery of transgenic pups 
 
• Cultured blastocysts derived from in vitro fertilization  

 
• Cultured blastocysts developed from cryopreserved early-stage embryos    
   
• ES-cell injected blastocysts resulting in recovery of chimeric pups 
 
• Pathogens such as Chlamydia trachomatis 

 
• Other materials for research: concanavalin A (conA) coated Sepharose 

beads, drugs, etc.  
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A procedure when sperm is transferred to the reproductive tract 
of a female to make her pregnant 

 

Removes the need for sexual intercourse 



Who performs AI? 

 Some transgenic mice are unable to breed, breed 
poorly, or the mutation affects fertility 

 

 Recovery of cryopreserved sperm 

 Stored in case of natural disaster, infection 

 Sperm can be shipped 

 Save money on continuous breeding 



Problems 
 Surgical artificial insemination 

 Requires highly skilled personal- oviduct transfers 

 Anesthesia and analgesic 

 Regulatory burden 

 Causes pain in rodent 

 

 Non-surgical artificial insemination 
 Requires a blunt syringe needle or glass speculum 

 Daily progesterone administration 

 Inconvenient timing 
 Day 1, PMSG 1 pm   Day 3, hCG 12 pm    Day 4, Sperm transfer 1:30 am 



The NSET solution 
Stone, B. J., et al. 2015. Transgenic Res. 24(4): 775-781 

 3 days before transfer 
 Inject 1 IU PMSG at 5:30 pm 

 

 1 day before transfer 
 Inject 1 IU hCG at 5:00 pm 

 

 

 

 



The NSET solution 
Stone, B. J., et al. 2015. Transgenic Res. 24(4): 775-781 

 Day of transfer  
 8 am, Isolate sperm from the cauda 

epididymis and van deferens 

 

 Capacitate sperm 1 h in HTF 

 

 9 am, Perform AI 

 Hold mouse in position on cage top 

 Insert small speculum into vagina 

 Transfer 40 µl sperm using NSET 

 

 Mate overnight with a vasectomized 
male 
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Artificial Insemination in Mice 

 50% pregnancy rate 

 

 Average litter size is 5 pups 

 

 100% survival rate 



A.I. Summary 
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• The NSET procedure 
• is effective for artificial insemination 

 
• replaces the painful and time-consuming 

surgical procedure 
 

• Includes a convenient schedule for hormone 
administration and sperm transfer 

 
 



Overall conclusions 
 NSET is the future of embryo transfer 

 3 R’s refinement of the surgical procedure 

 As effective as surgery 

 A gazillion times easier for the user 

 

 NSET is also used for artificial insemination 



Future Directions 

It’s time for the rats… 



The Rat Model 

 Rat technology was previously limited 
 Rat embryonic stem cell technology was introduced in 2008 

 
 But the rat is physiologically closer to humans than mice 

 Models of human disease 

 Autoimmune diseases 

 HIV 

 Arthritis 

 Hypertension 

 

 Now we can create banks of transgenic rats  

 



 

Rats reproductive considerations 

 Basic anatomy is similar to mice except: 
 Vagina is longer and wider 

 Cervix has two openings 

 Uterine horn is much longer 

 

 Physiology of pregnancy is different 
 Timing of embryo development is longer 

 Mouse blastocysts are e3.5 (2.5 dpc recipients) 

 Rat blastocysts are e4.5 (3.5 dpc recipients) 

 Cervix of rat is open at 2.5 dpc (same as mice) 
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rNSET transfer of blastocysts at 2.5dpc results in pups  

 

 
First Success of the rNSET Device  
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Imagine • Innovate • Integrate Please visit our booth 

KendraSteele@ParaTechs.com 

 

10% off New Customer Orders 

 

Receive your District 5 AALAS 

Coupon at the booth 

 

Workshops available! 


