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Collapsing of Blastocysts prior to vitrification



Vitrification
Should we still be talking about it?



Collapsing 
blastocysts

Isn’t 
everybody 
doing it?



If you freeze excess blastocysts in your 
lab, do you….?

A. B. C.

33% 33%33%
A. Freeze without 

artificial collapse
B. Manually collapse 

depending on stage 
or size of  the 
blastocyst

C. Manually collapse all 
blastocysts before 
freezing







D5 and D6 differences
n=290, own oocytes

D5 only D5+D6 D6 only
Implantation/transfer 104/318 (33%) 29/107 (27%) 29/128 (23%)
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Warming expanded blastocysts

Embryos with a large 
cavity, that did 
not collapse on 
their own during 
vitrification, 
rarely survived 
warming!



Early Blastocyst Blastocyst Expanded Hatching
7/19 43/120 4/27 8/16
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How to collapse a blastocyst
1. Laser: 1 x 450µs pulse on the junction between 2 

trophectoderm cells
2. ICSI needle:  Push needle through trophectoderm 

cell junction
3. Osmotic shock:  Incubate blastocyst in 0.2 M 

sucrose solution for 1‐2 minutes
4. Pipetting/needle:  Physical manipulation with a 

small pipette or large needle
5. Biopsy:  Blastocyst will collapse during 

trophectoderm biopsy





How to collapse a blastocyst
Laser: 1 x 450µs pulse on the junction between 2 
trophectoderm cells

Fire a single shot
Wait (place embryo(s) back in incubator)
Have a cup of coffee
Transfer embryo into Equilibration Solution

Note:  If you wait too long, the embryo may re‐expand









How to collapse a blastocyst
Osmotic shock:  Incubate blastocyst in 0.2 M sucrose 
solution for 1‐2 minutes

Make up 0.2M sucrose solution
Place blastocyst in 0.2M sucrose
Have a cup of coffee
Move embryo to ES when >50% collapsed



Embryo vitrification dish setup

50µl ES

50µl VS

1. 8 mins in ES
2. 60‐90 seconds in VS

ES

VS

All at room temp.



Embryo vitrification dish setup

50µl ES

50µl VS

1. < 2 mins in 0.2 M Sucrose
2. 8 mins in ES
3. 60‐90 seconds in VS

ES

VS

All at room temp.
S

50µl Suc







Collapsing with an ICSI Needle

1 32

4 5 6



How to collapse a blastocyst
ICSI needle:  Push needle through trophectoderm cell 
junction

Set up micromanipulator
Place blastocysts in ICSI dish
Puncture blastocysts between 2 TE cells
Jiggle the needle in the hole for 5‐10 sec.

(or aspirate fluid)
Move embryos into Equilibration solution





84%

86%

88%

90%

92%

94%

96%

98%

100%

Day 5 Day 6

Not Collapsed
Artificially Collapsed

675/739 63/64*200/222192/197*

* p<0.05



D5 and D6 differences in 2011
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D5 (n=196) and D6 (n=123) pregnancy rates 2012
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Result of introducing artificial collapse

1. Survival rates increased
2. Differences between implantation rates 

between D5 and D6 blastocysts went away
3. Pregnancy and implantation rates increased
4. Expanded blastocysts now implant at the 

expected rate
5. Embryologists refuse to warm embryos from 

old cycles



Game plan: Freezing

1. Aggressively vitrifying blastocysts
2. Fairly “loose” in what we will vitrify
3. Collapsing any blastocysts that we can
4. Only one embryo/straw
5. Results continuing to improve



Game plan: Thawing

1. Aim is to thaw and transfer 1
2. Young patients, D5 embryos, collapsed
3. Thaw 30-60 mins prior to FET
4. Culture in 20% SSS post warming
5. Type of cycle not a concern



Summary
 Vitrified blastocysts implant at similar rates to fresh 
embryos

 Artificial Collapse is an important procedure to 
maximize survival of blastocysts

 Many options for collapse
 Try it!

 “Technical footprint”
 “Find what works for you”
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