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The February 1970 issue of Fertility and Sterility contains the article, ‘‘In Vitro Fertilization of Rabbit Ova: 
Time Sequence of Events’’ by Brackett. Phasecontrast microscopy and time-lapse micro-cinematography 
were used to observe rabbit oocyte fertilization and embryo development. The author provided detailed 
documentation on the timing of oocyte penetration by spermatozoa, polar body extrusion, formation of 
pronuclei, and cell divisions in early embryos.

Brackett BG. In vitro fertilization of rabbit ova: time 
sequence of events. Fertil Steril 1970;21:169–76.
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EMBRYOSCOPE plus

❑ CO2 / O2 incubator 

❑ Capacity: 15 patients with 16 embryos (total 240 embryos) 

❑ Air purified by activated carbon and HEPA filter 

❑ Total time of exposure to light: <40 sec / day (per embryo) 

❑ High-quality Hoffman modulation contrast optics 

❑ Time between image acquisitions: 10 minutes 

❑ Image acquisition in multiple focal planes 

❑ Dry incubation



SAFE CULTIVE ENVIRONMENT FOR EMBRYOS

❑ Temperature

❑ CO2 / O2

❑ pH

❑ VOC

❑ Images

❑ Alarm

EMBRYOSCOPE plus
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Fertility and Sterility® Vol. 108, No. 4, October 2017
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IA and deep learning –

embryo evaluation
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Fertility and Sterility® Vol. 112, No. 6, December 2019

▪ Only time of morulation (tM) and 
trophectoderm quality were outlined as 
putative predictors of live birth at two IVF 
centers. 

▪ In the validation set, the euploid blastocysts 
characterized by tM <80 hours and high-
quality trophectoderm resulted in a LBR of 
55.2% (n = 37/67), while those with tM >80 
hours and a low quality trophectoderm 
resulted in a LBR of 25.5%     (N = 13/51).
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Fertility and Sterility® Vol. 113, No. 4, April 2020

Variability (%CV averages):
▪ Embryologist: 82.84% for 70 hpi and 44.98% for 113 hpi
▪ Neural Network: 16,08%

Either discarding or selecting embryos for biopsy for cryo-preservation
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Fertility and Sterility® Vol. 108, No. 3, September 2017

Patient(s): Of 856 randomized patients, 378 gave birth to a live-born infant: 216 of the deliveries originated from 
embryos incubated in TLS, and 162 deliveries were from embryos cultured in SI.

Result(s): No significant differences were observed in the baseline characteristics of the study population. 
The delivery rate was 49.3% (TLS) vs. 40.0% (SI), and multiple deliveries were higher in the TLS group: 31.0% (67 of 
216) vs. 24.7% (40 of 162) in the SI group. 

Conclusion(s): No detrimental effects were observed in obstetric and perinatal outcomes when a time-lapse 
incubator was used rather than a more widely used conventional incubator. 
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EMBRYOSCOPE – KIDScore D5

KIDscore D5 is based on information on embryonic development up to the 5th of 
approximately 1100 embryos with known implantation status.
.

Score: 1 - 9,9 (according to the chance of implantation)

SC
O

R
E 

Cleavage regularity

Development velocity

Blastocist quality



FERTscore FERTILITY

▪ PN
▪ pronuclei appearance (tPNa)
▪ timing to pronuclei fading (tPNf)
▪ timing to two (t2), three (t3), four (t4), five, 

(t5), six (t6), seven (t7), and eight cells (t8)
▪ timing to blastulation (tB)
▪ duration of the second cycle (t3-t2) - cc2
▪ duration of the third cycle (t5-t3) - cc3
▪ (t2-tPNf) - s1
▪ (t4-t3) - s2 
▪ (t8-t5) - s3



45



46



47



48



49



50



51

Assincronia PN
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Clivagem caótica



53

Clivagem direta 1-3 Clivagem direta 2-5Clivagem direta 1-4
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Clivagem reversa
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Multinucleação
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▪ 427 ciclos

▪ 372 pacientes

✓3.020 ovócitos cultivados

✓2.398 2PN (79,4%)

✓1.488 blastocistos: 62,1% 2PN

❑ 2018: 49,9% 2PN

Embryoscope FERTILITY
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Embryoscope

FERTILITY
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Embryoscope

FERTILITY
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ICSI e OVODON

Variáveis

Convencional (n=764) Embryoscope (n=119)

p

Média DP Média DP

Taxa de fertilização (%)
76,5 25,0 74,4 26,5

0,255

Taxa de blastocisto (%)
59,2 25,0 66,0 25,4

0,003

Embriões transferidos (n)
2,0 0,6 1,2 0,9

<0,001

Taxa de implantação (%)*
24,5 37,3 36,4 42,2

0,006

Taxa de gestação (%)*
34,6 55,7

<0,001

Taxa de aborto (%)*
11,5 2,3

0,001

EmbryoScope FERTILITY
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EmbryoScope FERTILITY
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KIDscore D5 < 2,5 2,6 – 5,0 5,1 – 7,5 > 7,5

Taxa de 
Implantação (%) 24,0a 27,3b 31,4c 37,2d

EmbryoScope FERTILITY

a = b = c = d, p < 0,001

General linear model, função Log linear, distribuição Poison
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Improved embryonic development and utilization rates with EmbryoScope: A within-subject

comparison versus a benchtop incubator



63

Time-lapse monitoring: an adjunct tool to select embryos for preimplantation genetic testing
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RESULTS

Variable Mean ± SD

Female age (years) 37.7 ± 3.8

Female BMI 24.7 ± 4.0

COS outcomes

Total dose of FSH (IU) 2279.3 ± 1345.3

Estradiol level on hCG trigger (pg/mL) 1641.2 ± 1685.6

Follicles (n) 14.5 ± 14.6

Retrieved oocytes (n) 10.8 ± 10.6

Oocyte yield (%) 77.8

Mature oocytes (n) 7.8 ± 6.0

Mature oocyte rate (%) 74.6



Variable Mean ± SD

Semen analysis

Male age (years) 41.3 ± 6.8

Ejaculatory abstinence length (days) 3.2 ± 2.5

Semen volume (mL) 2.3 ± 1.7

Sperm concentration (x106/mL) 53.2 ± 41.0

Sperm count (x106) 131.5 ± 134.7

Sperm motility (%) 55.3 ± 23.9

Progressive sperm motility (%) 47.3 ± 22.2

TMSC (x106) 76.5 ± 89.5

Sperm morphology (%) 2.6 ± 1.2
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Variable Mean ± SD

ICSI outcomes

Fertilization rate (%) 75.8

Blastocyst development (%) 64.4

Transferred embryos (n) 1.3 ± 0.5

Endometrial thickness (mm) 8.3 ± 4.4

Implantation rate (%) 24.4 ± 56.0

Pregnancy rate (%) 24.0

Miscarriage rate (%) 0.0

RESULTS



Paternal 
age

t2
B: 0.043, CI: 0.006 – 0.081,

p: 0.043

t3
B: 0.056, CI: 0.001 – 0.110, 

p: 0.044

t4
B: 0.066, CI: 0.014 – 0.118,

p: 0.012

t6
B: 0.080, CI: -0.002 – 0.163,

p: 0.046

tB
B: 0.195, CI: 0.003 – 0.387,

p: 0.046

MN Exp(B): 1.027, CI: 1.043 – 1.203, p: 
0.004

ACP Exp(B): 1.116, CI: 1.034 – 1.205, p: 
0.005

IR B: -1.933, CI: -2.426 – -1.441, 
p<0.001 EA B: -0.014, CI:-0.026  – -0.002, p: 

0.027

CP Exp(B): 0.899, CI: 0.860 – 0.940, 
p<0.001

RESULTS



PSM

t4 B: -0.016, CI: -0.032 – -0.001, p: 
0.037

t6
B: -0.028, CI: -0.052 –

-0.003, p: 0.027

t7
B: -0.044, CI: -0.073 –

-0.015, p: 0.003

t8
B: -0.054, CI: -0.087 –

-0.021, p: 0.002
TMSC

B: - 0.009, CI: -0.017 –

-0.001, p: 0.021

tB
B: -0.050, CI: -0.089 –

-0.012, p: 0.010
TMSC

B: - 0.011, CI: -0.020 –

-0.002, p: 0.019

s3
B: -0.033, CI: -0.060 –

-0.006, p: 0.019
TMSC

B: - 0.009, CI: -0.016 –

-0.003, p: 0.005
SC

B: -0.005, CI: -0.010 –

-0.001, p: 0.026

RESULTS
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Brackett BG. In vitro fertilization of rabbit ova: time 
sequence of events. Fertil Steril 1970;21:169–76.

https://doi.org/10.1016/j.fertnstert.2019.12.001

Artificial Intelligence analysis of time-lapse imaging has the potential to 
dramatically change embryo selection. 

Fifty years from now, one can only imagine the astounding impact of 
computers and technology on assisted reproductive technology.
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https://fertility.com.br/aulas-ministradas/



Obrigado!

Dr. Edson Borges Jr.
www.fertility.com.br

E-mail: edson@fertility.com.br
Instagram: @dr_edson_borges_jr 


