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ABSTRACT 

In Vitro Fertilization is a one Assisted Reproductive Technology (ART) commonly referred to as IVF. IVF is the process of 

fertilization by manually combining an egg and sperm in a laboratory dish, and then transferring the embryo to the uterus. It involves 

various stages of hormone treatments, monitoring ovulatory process, egg retrieval, fertilization in artificial fluid medium, embryo 

culture, embryo transfer- guided by skilled medical professionals to optimize success rate. The world's first baby conceived through 

in vitro fertilization (IVF) was Louise Brown. She was born on July 25, 1978, at Oldham General Hospital in England. Louise's  

birth was a groundbreaking event in medical history, marking the successful application of assisted reproductive technology to 

achieve conception outside of the human body. The IVF procedure was developed by Dr. Robert G. Edwards, a physiologist, and 

Dr. Patrick Steptoe, a gynecologist, after years of research and experimentation. Louise Brown's birth revolutionized fertility 

treatment options, offering new hope to couples struggling with infertility worldwide. Robert G. Edwards was awarded the Nobel 

Prize in Physiology or Medicine in 2010. IVF is used to treat infertility due to various factors such as blocked fallopian tubes 

ovulation disorders endometriosis uterine fibroids , male infertility issues ( no or low sperm count ) , genetic disorders or other 

reproductive health conditions. It is complex process that help many couples to achieve pregnancy when other methods have failed.  

Key words: IVF (In Vitro Fertilization), ovum retrieval, hCG (human chorionic gonadotropin), ICSI (intracytoplasmic sperm 

injection), OHSS (ovarian hyper stimulation syndrome) 

INTRODUCTION 

IVF is the most amazing procedure of the present time which has brought gold in medical science including biological sciences. It 

is like a wonderful method of giving birth to infertile couple by waving a magic wand over their heads. IVF is increasingly applied 

worldwide, with a delivery rate per started cycle of around 22% and close to 250 000 children born according to the most recent 

global registry involving in the year of 2002 1. IFV is considered to be one of the most efficacious treatments for infertility nowadays 

2. Primarily developed to help infertile couples, clinically indications for IVF have expeditiously expanded to include: fertility 

preservation in addition to medical and genetically conditions. Although access to and use of IVF varies worldwide, practice now 

accounts for over concept 5% of all new-borns in some European countries where IVF more affordable and/or covered up by 

insurance 3. IVF is a process of fertilization occurred by manually combining an ovum with sperm in a laboratory petridish, after 

that transferring this embryo into the uterus. The term 'in vitro' means outer side. A living creatures as oocytes fully grow in vivo 

condition in the ovary and embryos grow in the uterus of pregnant woman, whereas oocytes are fertilized in a petri dish 4 .  

Robert Edwards, Father of IVF was won  Nobel Prize in the field of Medicine for his ground-breaking work in the development of 

in vitro fertilization in  2010 5 . Lesley and Peter Brown, parents of first test tube baby, have been decided in November 1977 to 

undergo an innovative procedure called IVF that appeared hopeful for infertile couples. And the rest is history. They gave birth to 

Louise Brown on July 25, 1978. They took this decision because Lesley had complications of blocked fallopian tubes, a cause of 

infertility. In the year of 1978, the world witnessed the birth of the first "test tube baby". This achievement is considered a milestone 

not only in reproductive science but also in the history of technological evolution of mankind 5. 
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The first IVF baby, Louise Joy Brown, was born at Oldham General Hospital at the year of 1978. Louise’s parents, Lesley and John 

Brown, had been trying to conceive for 9 years. Edwards and Steptoe published this ground-breaking work in a letter to The Lancet 

6. 

THE FOREMOST PROCEDURAL STRATEGY OF IVF 

This procedure at first developed as a method to overcome bilateral fallopian tube hindrance 1. The fundamental steps in the vitro 

laboratory sequentially given below: 

1. Recognition and separation of sperms and ovums 

2. Fertilization of two gamets 

3. Culture of embryo 

4. Transferring of selected embryo to women’s uterus 

5. Cryopreservation of leftover embryos and gametes 7. 

A. Stimulation of ovary by GnRH 

IVF cycle begins with ovarian stimulation. Various protocols have been utilized, from without stimulation to various levels of 

ovarian stimulation. Medicine such as clomiphene citrate, letrozole, and exogenous gonadotropins (FSH and luteinizing hormone 

(LH)) are used to stimulate ovary 4. 

There are two methods of gonadotropin-releasing hormone (GnRH) mediated natural and mild cycle of IVF.  In natural cycle of IVF 

is performed using no medication for ovarian hyperstimulation. On the other hands drugs for ovulation suppression may still be used 

with gonadotropinreleasing hormone (GnRH) antagonist protocol, as a result cycle in starts from natural mechanisms 8.  

Generally in IVF, the oocyte is collected before the mid-cycle LH surge occurs, or a GnRH antagonist (GnRHant) is used to prevent 

the release of LH. When the main follicle reaches a mature size, hCG is used as a replacement for the LH surge. Natural cycle IVF 

is not commonly performed because of the lower clinical pregnancy rate 9. 

 Retrieval of ovum is performed between 34 to 36 hours after injection of human chorionic gonadotropin (hCG) 4. 

The ova are extract from the woman using a transvaginal procedure- using by an ultrasound-guided needle piercing vaginal wall to 

reach the ovaries.  In this method, high quality ova can be obtained and follicular fluid sent to embryologist, so that they can collect 

the ova 10. 

B. Preparation of gametes 

At first sperm and ovum are examined in the laboratory. If high quality sperm and ovum are combined – a successful pregnancy is 

possible. From seminal fluid inactive cells, abnormal cells, immotile cells are rejected by sperm washing method for combination 

with ovum.  

If semen is being given by a sperm donor, usually have been prepared for treatment before frozen, quarantined and thawed to make 

it ready for use 11. Now a day’s automated sperms analyser are used in routine IVF 12.  

C.  Union of sperm and ovum in IVF 

Normally Sperm and ova are placed in incubators located in the laboratory for fertilization. On the other hand when lower probability 

of fertilization was found, intracytoplasmic sperm injection (ICSI) may be done. The ova are monitored to confirm that fertilization 

and cell division are taking place and it was considered embryos after successful fertilization 10. ICSI has become main process of 
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insemination in human clinical IVF, the importance of meticulous microfluidic push/pull cumulus-oocyte-complex cumulus cell 

removal has been shown to yield good visualization of the oocyte cytoplasm 14. 

D. Culture of embryo 

Microfluidics technology has been strongly used to culture mammalian pre-implantation embryos from the zygote to the blastocyst 

stage both individually 15-20. 

E. Transferring of selected embryo to women’s uterus 

The selected – healthy embryos are transferred into female’s uterus within six days later. Elective one embryo transfer resulted in 

fewer multiple pregnancies rather than double embryo transfer. Pregnancy and live birth rate every fresh IVF cycle was lower, the 

cumulative live birth rate associated with single embryo transfer followed by a one frozen and embryo transfer was comparable with 

that after one cycle of double embryo transfer 21. 

The embryos which are decided to be the "best" are transferred to female's uterus by a thin plastic catheter which goes through her 

vagina and cervix. Several embryos may be passed into the uterus to improve chances of implantation and pregnancy too 13. 

Risk associated with IVF 

First, risk of ovarian stimulation was observed as ovarian hyper stimulation syndrome (OHSS), especially if human chorionic 

gonadotropin (hCG) is helped for inducing final oocyte maturation which happens occurrence of swollen, painful ovaries in 30% of 

patients 22. 

OHSS occurs at two stages: 

• Early, 1 to 5 days after egg retrieval (as a result of the hCG trigger); and 

• Late, 10 to 15 days after retrieval (because of the hCG if pregnancy occurs). 

Secondly, during ovum retrieval, there is probability of bleeding, infection. At transvaginal ultrasound aspiration damage occur 

especially in bowel and bladder. Difficulty in respiration, thoracic infection, nerve damage was observed in some patient during 

laparoscopic process 23. 

Third, major issue of IVF is the risk of multiple births which is directly connected to the practise transferring of multiple embryos. 

Sometimes, multiple implantation for births are related to elevated risk of miscarriage, obstetrical complications, prematurity, and 

neonatal morbidity with the potential for life long damage for baby 24.  IVF twins are not born earlier or later than naturally 

conceived twins. 

Fourth, other problems babies can face include cerebral palsy, retinopathy of prematurity (eye problems that result from early 

delivery), and chronic lung disease. No one knows how much multiple pregnancies affect neurological or behavioural development, 

even when none of the other problems occur.  

Achievement rates of IVF  

IVF pass rate in our country falls between 30-35 %, as computed by the Obstetrics and Gynaecology department under the guidance 

of Dr. Alka Kriplani of one of the best hospitals of India, situated in New Delhi, known as All India Institute of Medical Sciences 

(AIIMS). During a well treatment, the success rates elevated up to 40%. The resulting calculations of success rates by (AIIMS) are 

mostly similar with other nations as the number being high for females under 35 years of age 25. 

Other than AIIMS, many private clinics in India likely to claim about their success rates being 2 to 20 times higher. They have 

specified the 70 – 80% success rates for females under the age of 35 and 40–50% chance for over 40 years of age 25. 
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Due to advancement in reproductive technology, the IVF success rates are substantially better today than they were just a few years 

ago (Table 1 and 2). 

Table 1: The most current data available in the United States a 2009 summary was compiled by the ,”American Society for 

Reproductive Medicine” which reported the average national IVF success rates per age group using non-donor ova  26. 

Ages of Patients < 35 35-37 38-40 41-42 

Pregancy rate % 47.6 38.9 30.1 20.5 

Live Birth rate% 41.4 31.7 22.3 12.6 

Table 2: The live birth rates using donor ova are also given by the,” Society for Assisted Reproductive Technology’ is given below 

including all age groups of patients using either fresh or thawed eggs 26. 

S.No. Fresh donor egg embryos Thawed donor egg embryos 

Live birth rate  55.1 33.8 

Factors affected in IVF 

Body mass index (BMI) over 27 causes  33% decrease live birth rate and pregnant females who are obese have higher rates of 

miscarriage, gestational diabetes, hypertension, thromboembolism during the time of delivery, as a result an increased risk of fetal 

congenital abnormality 27. 

Alcohol, caffeine and smoking decrease the chances of a successful IVF assisted live birth 34% and approx. 30% increases the risk 

of miscarriage in pregnancy 28. 

 The number and quality of embryos transferred in the during IVF treatment, an autoimmune disease may also play a vital role in 

decreasing success rates of IVF by interfering with actual implantation of the embryo in uterus after transfer 29. 

Unsung hero of India’s IVF 

In 1978 India’s first IVF baby was born less than three months after the world’s first ‘test tube’ infant came into the world . Bengali 

physician Subhash Mukhopadhyay, also known as Subhash Mukherjee, pioneered it. But nobody believed him. Dr. Mukherjee is 

credited as the ‘creator’ of India’s  first test-tube baby, Kanupriya Agarwal, nicknamed ‘Durga’ on 3 October 1978. Durga born 

during the Durga Puja festival in West Bengal, at Calcutta’s Belleview Clinic. His achievements were recognised only after India’s 

second physician to succeed in IVF, Dr TC Anand Kumar, reviewed Mukherjee’s notes in 1986. More tragic is the doctor dying 

from suicide in 1981, reportedly writing, “I can’t wait every day for a heart attack to kill me.” Indian’s actual second IVF baby 

Harsha Chawda Shah was born in Mumbai on 16 August 1986 by TC Anand Kumar 30-31. 

Conclusion 

Infertility is a worldwide health issue. Near about 9.3–16.7% of the females of childbearing age suffered from infertility problem 

29.  

Since in the year of 1978 its clinical introduction, in vitro fertilization (IVF) has reconsider the capability of the human species to 

produce offspring. Initially developed to treat the infertile couple, clinical indications for IVF have since quickly spread to include 

medical and genetic conditions and fertility preservation 7.  Many regimens and adjuvant therapeutic procedure for infertility have 

been discovered and studied. In vitro fertilization/intracytoplasmic sperm injection and embryo transfer in uterus has been a common 

technique and has provided pregnancy options for many infertile couples 34. 

Overall IVF is a versatile and effective reproductive technology that provides hope and solution for many couples struggling with 

infertility or genetic conditions affecting fertility.  

 

https://www.firstpost.com/living/mumbais-first-test-tube-baby-becomes-a-mother-at-30-2662422.html
https://edtimes.in/the-pioneer-of-ivf-in-india-who-was-rewarded-with-suicide-subhash-mukhopadhyay/


International Journal of Pharmacy and Pharmaceutical Research (IJPPR) 

Volume 30, Issue 9, September 2024  ijppr.humanjournals.com   ISSN: 2349-7203 

 

 

   Page | 142  
 

REFERENCES 

1. Zegers-Hochschild,  F.,  Adamson, G. D., Mouzon, J. De., Ishihara, O., Mansour, R., Nygren, K., Sullivan, E,. & Vanderpoel, 

S,. (2009). International Committee for Monitoring Assisted Reproductive Technology, World Health Organization 

2. Secretariat, M.A. (2006). In vitro fertilization and multiple pregnancies: an evidence-based analysis. Ontario health technology 

assessment series, 6(18), 1. 

3. Wyns, C.,  Bergh, C.,  Calhaz-Jorge, C.,  Geyter, C. D.,  Kupka, M.S.,  Motrenko, T., Rugescu, I.,  Smeenk, J., Schneider, A. T., 

Vidakovic, S., and  Goossens .(2022).  European IVF-monitoring consortium (EIM) for the European society of human reproduction 

and embryology (ESHRE), results generated from European registries by ESHRE. Hum Reprod Open,  (3). 

4. Choe,J., Shanks, L. A., In Vitro Fertilization. Stat Pearls Publishing;  2024 

5.  Zhao, Y., Brezina, P., Hsu, C.C., Garcia, J., Brinsden, P.R., Wallach, E,. (2011). In vitro fertilization: Four decades of reflections 

and promises. In vitro fertilization. 

6.  The Lancet Stephen Pincock. Obituary| Volume 381, ISSUE 9878 2013 P1620, May 11 

7.  Kushnir, V.A., Smith, G. D.,  Adashi, E. Y., (2022) . The Future of IVF: The New Normal in Human Reproduction. Infertility: 

perspective, opinions and commentaries. 29:849–856 

8. Allersma, T., Farquhar, C., Cantineau, AE., (2013). Natural cycle in vitro fertilisation (IVF) for subfertile couples. Cochrane 

Database of Systematic Reviews. 

9. Pelinck, M.J., Vogel, N.E., Arts, E.G., Simons, A.H., Heineman, M.J., Hoek, A. (2007) Cumulative pregnancy rates after a 

maximum of nine cycles of modified natural cycle IVF and analysis of patient drop-out: a cohort study. Hum 

Reprod. Sep;22(9):2463-70. 

10. Fauser, B. C., Nargund, G., Andersen, A.N., Norman, R., Tarlatzis, B., Boivin, J., Ledger, W., (2010). Mild ovarian stimulation 

for IVF: 10 years later. Human Reproduction, 25 (11): 2678–2684.  

11. Nargund, G., (2009) Natural/mild assisted reproductive technologies: Reducing cost and increasing safety. Women's Health,5 

(4): 359–360. 

12. Lammers, J., Chtourou, S., Reignier, A., Loubersac, S., Barrière, P., Fréour, T. (2021) Comparison of two automated sperm 

analyzers using 2 different detection methods versus manual semen assessment. J Gynecol Obstet Hum Reprod. 50(8):102084. 

13. Farquhar, C., Rishworth, JR., Brown, J., Nelen, W.L.M., Marjoribanks, J,. (2013). Assisted reproductive technology. Cochrane 

Database of Systematic Reviews. 

14. Zeringue, H.C., Beebe, D.J.,(2004). Microfluidic removal of cumulus cells from Mammalian zygotes. Methods Molecular 

Biology. 254:365–74. 

15. Raty. S., Walters, E.M., Davis, J., (2004) Embryonic development in the mouse is enhanced via microchannel culture. Lab Chip. 

,4 (3):186–90. 

16. Walters, E.M., Clark, S.G., Beebe, D.J., Wheeler, M.B., (2004). Mammalian embryo culture in a microfluidic device. Methods 

Molecular Biology.254:375–82.  

17. Han, C., Zhang, Q., Ma, R., (2010). Integration of single oocyte trapping, in vitro fertilization and embryo culture in a micro 

well-structured microfluidic device. Lab Chip.;10(21):2848–54 

18. Krisher, R.L., Wheeler, M.B., (2010).  Towards the use of microfluidics for individual embryo culture. Reprod Fertil 

Dev.22(1):32–9. 

19. Heo, Y.S., Cabrera, L.M., Bormann, C.L., Shah, C.T., Takayama, S., Smith, G.D., (2010). Dynamic micro funnel culture 

enhances mouse embryo development and pregnancy rates. Hum Reprod.;25(3):613–22.   

20. Esteves, T.C., Rossem, V.F., Nordhoff, V., Schlatt, S., Boiani, M., Gac, L.S., (2013) A microfluidic system supports single 

mouse embryo culture leading to full-term development. RSC Adv.;3(48):26451 

21. Pandian, Z.,  Marjoribanks, J.,  Ozturk, O., Serour, G., Bhattacharya, S., (2013). Number of embryos for transfer following in 

vitro fertilisation or intra-cytoplasmic sperm injection. Cochrane Database of Systematic Reviews. July 29(7) 

22.  Lutgens, S.P.M., Nelissen, E.C.M., Loo, V.I.H.M., Koek, G.H., Derhaag, J.G., Dunselman, G.A.J. (2009). To do or not to do: 

IVF and ICSI in chronic hepatitis B virus carriers. Human Reproduction,; 24 (11): 2676–2678. 

23. Siristatidis, C., Sergentanis, T.N., Kanavidis, P., Trivella, M., Sotiraki, M., Mavromatis, I., Psaltopoulou, T., Skalkidou, A., 

Petridou, E.T., (2012). Controlled ovarian hyperstimulation for IVF: Impact on ovarian, endometrial and cervical cancer--a 

systematic review and metaanalysis. Human Reproduction.19 (2): 105–123. 

24. Olivennes, F., Mannaerts, B., Struijs, M., Bonduelle, M., Devroey, P,. (2001.) Perinatal outcome of pregnancy after GnRH 

antagonist (ganirelix) treatment during ovarian stimulation for conventional IVF or ICSI: a preliminary report. Human 

Reproduction,; 16 (8):1588–91. 

25. https://www.indiraivf.com/blog/ivf-success-rates-by-age-and-number-of-embryos. 

26. Clinic Summary Report. (2009). Society for Reproductive Medicine. 

27. Schmidt, L., Holstein, B.E., Christensen, U., Boivin, J. (2009). Communication and coping as predictors of fertility problem 

stress: cohort study of 816 participants who did not achieve a delivery after 12 months of fertility treatment. Human Reproduction, 

November; 20 (11): 3248–56 

28. Nice.org. Fertility: 2004. Assessment and Treatment for People with Fertility Problems.London; RCOG Press. 

https://pubmed.ncbi.nlm.nih.gov/?term=Adamson+GD&cauthor_id=19828144
https://pubmed.ncbi.nlm.nih.gov/?term=de+Mouzon+J&cauthor_id=19828144
https://pubmed.ncbi.nlm.nih.gov/?term=Ishihara+O&cauthor_id=19828144
https://pubmed.ncbi.nlm.nih.gov/?term=Mansour+R&cauthor_id=19828144
https://pubmed.ncbi.nlm.nih.gov/?term=Nygren+K&cauthor_id=19828144
https://pubmed.ncbi.nlm.nih.gov/?term=Sullivan+E&cauthor_id=19828144
https://pubmed.ncbi.nlm.nih.gov/?term=Vanderpoel+S&cauthor_id=19828144
https://pubmed.ncbi.nlm.nih.gov/?term=International+Committee+for+Monitoring+Assisted+Reproductive+Technology%5BCorporate+Author%5D
https://pubmed.ncbi.nlm.nih.gov/?term=World+Health+Organization%5BCorporate+Author%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Wyns%20C%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Bergh%20C%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Calhaz-Jorge%20C%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=De%20Geyter%20C%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Kupka%20MS%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Motrenko%20T%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Rugescu%20I%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Smeenk%20J%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Tandler-Schneider%20A%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Vidakovic%20S%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Goossens%20V%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Pandian+Z&cauthor_id=23897513
https://pubmed.ncbi.nlm.nih.gov/?term=Marjoribanks+J&cauthor_id=23897513
https://pubmed.ncbi.nlm.nih.gov/?term=Ozturk+O&cauthor_id=23897513
https://pubmed.ncbi.nlm.nih.gov/?term=Serour+G&cauthor_id=23897513
https://pubmed.ncbi.nlm.nih.gov/?term=Bhattacharya+S&cauthor_id=23897513
https://www.indiraivf.com/blog/ivf-success-rates-by-age-and-number-of-embryos


International Journal of Pharmacy and Pharmaceutical Research (IJPPR) 

Volume 30, Issue 9, September 2024  ijppr.humanjournals.com   ISSN: 2349-7203 

 

 

   Page | 143  
 

29. http://www.infertility.about.com/ factors- affecting- IVF- success. 

30. https://theprint.in/theprint-profile/subhas-mukherjee-pioneered-ivf-in-india-but-the-government-refuted-his-work/1632147/  

31. https://www.siasat.com/kanupriya-indias-1st-test-tube-baby-is-43-mukhopadhyay-doctor-who-helped-her-come-to-this-life-

remains-unsung-2201658/  

32. Inal, Z.O., Inal, H.A., Gorkem, U,. (2009). Sexual function and depressive symptoms in primary infertile women with vitamin 

D deficiency undergoing IVF treatment. Taiwan  Obstetrics Gynecol. 59:91–8. 

33. Zhou, Z., Zheng, D., Wu, H., Li, R., Xu, S., Kang, Y., (2009). Epidemiology of infertility in China: a population-based study. 

BJOG, 125:432–41. 

34. Jorge, C. C., De, Geyter, C.H., Kupka, M.S., (2020). Survey on ART and IUI: legislation, regulation, funding and registries in 

European countries: The European IVF-monitoring Consortium (EIM) for the European Society of Human Reproduction and 

Embryology (ESHRE). Hum Reprod Open.(1).

  

 
How to cite this article:  

Kingshuk Mandal et al. Ijppr.Human, 2024; Vol. 30 (9): 138-143. 

Conflict of Interest Statement: All authors have nothing else to disclose. 

This is an open access article under the terms of the Creative Commons Attribution‐NonCommercial‐NoDerivs License, which 

permits use and distribution in any medium, provided the original work is properly cited, the use is non‐commercial and no 

modifications or adaptations are made. 

 

 

 

https://theprint.in/theprint-profile/subhas-mukherjee-pioneered-ivf-in-india-but-the-government-refuted-his-work/1632147/
https://www.siasat.com/kanupriya-indias-1st-test-tube-baby-is-43-mukhopadhyay-doctor-who-helped-her-come-to-this-life-remains-unsung-2201658/
https://www.siasat.com/kanupriya-indias-1st-test-tube-baby-is-43-mukhopadhyay-doctor-who-helped-her-come-to-this-life-remains-unsung-2201658/

