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Assisted reproductive technology helps to reduce the couple who have infertility problems. In Vitro fertilization depends on 

the best selection of embryo quality. Embryo development and its impact on IVF is an essential step in ART. usually, we use 

an incubator for embryo development. And daily, embryologists remove embryos from the incubator to evaluate the stages of 

embryo development under the stereo microscope. Due to this embryo getting a lot of exposure, it may affect embryo quality. 

For some years, the time-lapse system (TLS)has been developed, which has the best feature for capturing digital pictures of 

the embryo at some time interval. This TLS helps without needing a computer system and to evaluate the quality of embryos 

without replacing the embryo from the incubator .TLS maintains the stability of the culture environment and limits embryo 

exposure. Using an incubator with a time-lapse system evaluates the best-automated embryo evaluation through digital pictures 

for ART procedures. 
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Introduction 

In the world population, 15.0 % of couples face problems with having natural pregnancies(1).Infertility is an issue 

that is increasing globally nowadays(2). The ability of embryo implantation and success rate of pregnancy is 

evaluated by the grading system through the stereo microscope, which observes morphology. Seeing an embryo 

in one day at least once has limitations because more exposure is affected by temperature and P.H. The primary 

purpose is to evaluate and maintain the excellent culture surrounding. It provides a developed culture system such 

as an embryo scope incubator consisting of the time-lapse system without removing embryos from the incubator. 

T.L.S. gives an optimum cultural environment. Due to this, there are no disturbances to growth, and it enhances 

the formation of the blastocyst, rate of Implantation, and clinical pregnancy rate rather than the incubators with 

oxygen concentration levels in past years(3). In IVF procedures, the essential step is to develop fertilized oocyte 

and successive selection of one or two embryos for transfer(4).In Assisted reproductive technology, the time-lapse 

technology predicts the complete number of chromosome information within the embryo, which is essential for 

embryo implantation(5). An abnormal number of chromosomes, meiosis, and mitosis affect the usable embryo 

and its leading cause of IVF failure and abortions. From the start of the IVF procedure, embryo development 

correlated with the transfer outcome(6).Additionally, single embryo transfers will be promoted and made easier 

to conduct, improving the safety of both the mother and the baby. Time-lapse photography provides the idea of 

sustainable cultivation conditions and the chance to continuously monitor and observe an embryo's 

progress(7).The success rate of IVF depends on the IVF lab conditions and the performance of the embryologists. 

The essential part is to have well functioned and quality-controlled IVF laboratory. The main work in the lab is 
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to provide an optimal environment for manipulating gametes and embryos and to evaluate the embryos to 

maximize the assurance of achieving a live birth. The most challenging task is the cultivation of human embryos, 

including transferring gametes into the dishes and evaluating them at a specific time. Outside the incubator, culture 

media (P.H., temperature) will change, which may produce stress in the metabolism and influence the quality of 

an embryo and developmental stage. Hence it's crucial that the time spent on manipulating oocytes and embryos 

outside the incubator is minimum.(8) 

Need for Research and invention story for Time-lapse system 

In traditional embryo culture media outside the incubator, there is no accurate information about the timing of that 

developmental stage. Some events may miss out in these events consisting of irregular cell division such as direct 

cleavage and reverse cleavage. If we use a short assessment for the stages of embryos, then some embryos would 

not be correctly graded or properly ranked for quality(7). The time-lapse system provides a more stable 

environment for culturing embryos and embryo evaluation. It captures the image of the embryo continuously and 

has been introduced by the A.R.T. technique. It measures accurate time for cell division in embryos and electronic 

documentation for the embryo development process related to metabolic and genetic analysis. This helps us in 

embryo ranking and selection (7). The advantages of maintaining culture conditions include collecting images for 

embryo evaluation in a time-lapse system. It avoids the observation of the embryos from the traditional bench-top 

incubator to the microscopic system(laminar). This limits the amount of handling by people and exposure of the 

embryos to changes in the temperature and gas configuration of the air. 

Method: 

a) The mechanism for the time-lapse system: 

With the help of the most modern innovation, time-lapse embryo monitoring, embryologists can thoroughly 

evaluate the embryos during an IVF/ICSI procedure. This particular incubator has a built-in camera that 

periodically captures photos of the embryos as they develop. This camera device is linked to a microscope setup. 

A time-lapse video is created from the collected images by processing and combining them using software. This 

aids an embryologist's evaluation of each critical stage of an embryo's development(9). 

b) Description of Time Lapse System: 

Time-lapse system is known as embryo scope. It is an incubator. The Embryoscope is a material removal incubator 

that enables continuous, real-time observation of embryos. This incubator is used for in vitro fertilization or egg 

donation procedures because its camera can take pictures every ten minutes throughout the complete fetal 

development of those embryos grown in a dish. The embryos can undergo modifications that would be 

undiscovered in a traditional incubator, thanks to this reducing incubation technique. As a result, the Embryoscope 

provides additional information, which is a huge benefit when choosing embryos.All embryos are photographed 

using T.L.S. at various focus planes. T.L.S. captures photos of each embryo independently using excellent 

Hoffman modulation contrast optics. This produces images with exceptional quality that make it possible to see 

critical morphological details. The image capturing has undergone significant verification to provide safety about 

exposure to both light wavelength and total energy. Image data processing has been carefully considered to 

maintain data storage requirements to a minimal level while keeping the highest possible image quality. This 

provides continuous video playback. The time-lapse technique provides stability to the culture environment for 

embryos. In this system, temperature is controlled by direct heat contact, and the air is filtered by an H.E.P.A. 

filter continuously .an integrated gas mixer permit reduced oxygen conditions quickly. Studies indicate that 

improved culture conditions will allow for the development of more embryos into the blastocyst stage and that 

improved embryo selection will result in increased pregnancy rates. Compared to traditional culture and 

evaluation, there was a statistically significant difference in the rate of continuous pregnancy, the rate of live 

births, and the rate of premature pregnancy loss in the treatments that used the time-lapse system (7) 

C) Parameter-related grading and morphology: 

The second polar body extrusion (tPB2), pronuclear (P.N.) appearance (tPNa) and disappearance (tPNf), and 

cellular proliferation timing from 2- to 9-cell or more (t2, t3, t4, t5, t6, t7, t8, t9+) are the most often observed 
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morphological characteristics. T1 is the duration between the first mitotic division and the P.N. decreasing. The 

rounds of cleavage are also taken into account: the interval between the 2- and 3-cell stages (cc2, second round 

observed as t3-t2), the 3- to 5-cell stages (cc3, third round followed as t5-t3), and the 5- to 9-cell stages (cc4, 

fourth round observed as t9-t5) (10) 

Experiments: 

Data collection (Image capturing related morphology) : 

The time of pronuclei fading (tPNf), time to cleavage into two (t2), three (t3), four (t4), five (t5), and eight (t8) 

cells, time to start of blastulation (T.B.), the inner cell mass (I.C.M.), and trophectoderm (T.E.) grade were the 

morphogenetic parameters evaluated by the embryologist. The embryo goes through perforation at this time, the 

blastocoel is large enough to push the trophectoderm up against the zona pellucida, and the latter begins to thin. 

This is when the time to cleavage is defined as the first observed frame in which the newly formed blastomeres 

are completely separated by epithelial cell membranes(11-20). 

Dataset Introduction 

Infertile couples who underwent Intracytoplasmic Sperm Injection (ICSI) cycles provided the data. Previous 

studies presented the protocol for embryo cultivation and patient care. To maintain only videos with thorough 

descriptions and recordings corresponding to embryos with described stages. It is used to extract the images. (21-

25) 

Result 

According to our findings, the morphological quality of the produced blastocysts affected the timing of pronuclei 

fading (tPNf), cleavage into two (t2), four (t4), and eight (t8) cells, and the beginning of blastulation (tB). tPNf, 

t2, and t4 were used to distinguish between potential blastocysts of good (AA, AB, BA, and BB) and poor (CC) 

quality during the early stages of development. Regarding morphology, the 8-cell stage period distinguished 

blastocysts scored as an AA from those classified as BB. Early tB was associated with better-quality embryos 

(AA, AB, BA). 

Conclusion 

This study solves any issues regarding the early stages of embryo development without exposure. This criterion 

comprises the detection of the embryo's location and the embryo's classification. We get the information from day 

0 to day 5 without affecting ph and temperature. The time-lapse technique gives information about morphological 

characteristics and consequences of abnormal cell division during embryo development. 

Further recommendations: 

'Time-lapse technique' produces a lot of data that will presumably use to help choose the best embryos. Numerous 

IVF clinics supplied their laboratories with T.L.T. systems and a wealth of scientific papers to identify the 

morphological parameters associated with favorable predictive biological and clinical results. In the future, we 

might be able to develop more precise and reliable methods thanks to further standardization and in-depth 

examinations of the numerous datasets made available by the time-lapse documentation.The most useful 

morphokinetic variables, particularly t8, t9, and tEB to be included in future version development. of 

morphological and morphokinetic correlations with chromosome sets status. 
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