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Abstract

Accreditation and regulatory compliance are key components of quality management in the clinical ART laboratories. The first part of this lecture will provide an overview on laboratory accreditation, benefits of accreditation, regulatory bodies and associations in the United States including federal (CLIA) and state governments, CAP/TJC, SART, ASRM, and AAB-CRB/ABB. In the second half of lecture, we will address practical approaches in the IVF laboratory, including common deficiencies during accreditation inspection, competency and proficiency testing, useful tools for quality management/improvement as well as troubleshooting. Extended readings: 1. Checklist Manifesto (清單革命); 2. Atomic Habits (原子習慣).

Controlled ovarian hyperstimulation: oocyte quality and quantity
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世界第一例試管嬰兒寶寶自1978年誕生，至今已超過40年，隨著科技發展研究，大大的提升試管嬰兒治療的成功率。很多因素都會影響試管治療成功與否，簡而言之，就是胚胎植入子宮，著床成功，最後足月健康生產。因此，如何在實驗室培養出優質胚胎，並挑出好的胚胎來植入是一關鍵要素。

胚胎是由精子和卵子正常受精而來，相較精子數量和品質，卵子又更佔重要角色。著名美國生物遺傳大師EB Wilson說過：Embryogenesis begins during oogenesis。因此，臨床不孕醫師的重要任務就是幫不孕夫妻取出足夠多且品質優的卵子，給胚胎師在實驗室配成多又好的胚胎。
如何能排卵刺激出足夠數量及品質的卵子，建議如下：
1. 女人年齡會影響卵子數量與品質，抓緊時間完成生育是非常重要。
2. 優質的試管嬰兒治療在於注重細節。
3. 卵子在婦女身上成長，提供好的身體狀況，可產出較好的卵子。因此進排卵刺激前，可適度的lifestyle modification，包括：營養、運動、減壓、及保健品等。
4. 排卵刺激前的卵巢功能評估，可預測獲得卵子數量，檢測項目最重要是：抽血AMH及超音波AFC。
5. 排卵刺激過程的開始用藥時間、方案決定、藥物選擇及劑量、給予破卵針時機、破卵針藥物的選擇…等，都有可能會影響到獲得卵子數量與品質。

試管嬰兒治療，牽涉到每個人的狀況不同，如年齡、不孕原因，經濟條件，未來生育需求，及之前試管嬰兒治療史…等不同，而有不同考量。醫師可根據每對夫妻的狀況，參考實證醫學證據，給予個別化的排卵刺激，促成足夠的好卵子，達到最高懷孕生子目的。
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How to ensure an accurate ni-PGT result: DNA isolation, amplification protocols and embryo mosaicism
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Abstract

Preimplantation genetic testing (PGT) has been widely used by IVF centers and clinics, for screening genetic abnormality before embryo transplantation. Blastomere or trophectoderm cells are the common sources of the genetic material of the embryo tested. Due to the invasiveness of the embryonic biopsy for the conventional PGT, there have been concerns about the technical safety and long-term effects on embryos having not yet been revealed.

A new generation non-invasive or mini-invasive PGT techniques have now been developed and applied in clinical studies and trials in the last five years. The blastocyst culture medium and blastocoele fluid were found to contain embryonic cfDNA and can be used as an alternative source for PGT. Owing the advancement of single-cell whole genome amplification methods and next-generation sequencing, the ultra-low picrogram level of genomic DNA can be detected and sequenced for screening genetic abnormality at chromosomal and even single-base level.  

Owing to Yikon’s patented whole genome amplification technology MALBAC, the non-invasive chromosome screening (NICS) for human embryo has been developed and the global first NICS baby was born 2016. Lately, we have developed a new random forest machine learning-guided niPGT-A grading system based on over 300 paired data from blastocyst culture medium and whole blastocyst samples. Subsequently, the system has been clinically validated in a blinded prospective observational study. A significant increase of ongoing pregnancy rate was observed in A- versus C-grade embryos and B- versus C-grade embryos, and a significant decrease in miscarriage rates compared to the traditional morphological grading system. We hope these new advancement of niPGT technology would shed the light on its benefit for improving clinical outcomes of the IVF patients.
Intracytoplamic sperm injection: from basic to advanced
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Basics of ICSI:
Microscope ergonomics and ICSI setup

To ICSI or not to ICSI? 

ICSI queries:

· Sperm selection & injection: live or dead sperm?

· Injection of sperm head and/or tail?

· Immobilization or removal of sperm membrane & acrosome?

· How to improve successful rates of ICSI?

New Advances in ICSI

Piezo-driven ICSI or LA-ICSI
Intracytoplasmic morphologically selected sperm injection (IMSI)
Physiological intracytoplasmic sperm injection (PICSI)
Polscope-implemented ICSI
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The embryo culture systems for human IVF: which is the best?
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Defining optimal culture system for the preimplantation embryonic development has been an important research area for IVF lab. However, the dynamic and complex in vivo environment makes it difficult to establish a perfect microenvironment in vitro. Improvements in culture systems we should first understand embryo biology and focus on metabolism from early to later preimplantation stages. On this topic of meeting, we will review subjects including:

· Dynamic physiology of the pre-implantation embryo
· Maternal to zygotic transition and cell polarity
· Preimplantation embryo metabolism and in vitro environment 
· The most appropriate condition 
· History of IVF culture system development 
· Optimal in vitro system: 
1. Embryo density: Individual and group culture
Optimizing pH, osmolality and O2 level for human IVF culture
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Endometrial preparation for women undergoing embryo transfer with frozen-thawed cleavage embryos or blastocysts
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Introduction 
The success of a frozen-thawed embryo transfer (FET) program is closely linked to exact synchronization between endometrial maturation and embryo development. Such synchronization can be performed in a natural cycle, a modified natural cycle (with ovulation triggering), an artificial cycle using treatment with exogenous estrogen and progesterone, and a stimulated cycle using exogenous gonadotropins. Each of these methods has its advantages and drawbacks. This review will go over the different methods of endometrial preparation.

The learning objectives of optimal endometrial preparation for frozen embryo transfer cycles include:

· Different endometrial preparation protocols 
· Endometrium/hormone monitoring to determine optimal timing
· Overview of estrogen/progesterone use in FET  
· Miscellaneous adjuvant treatment for FET
Cryopreservation of human gametes and embryo: current state and perspectives
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Abstract

Cryopreservation of human gametes and embryos is an important used in ART. Currently, there is one major technology usable for cryopreservation: vitrification. The vitrification is a very stable method with massive use in ART. This method is suitable for cryopreservation of human oocytes and embryos. Vitrification simplifies and frequently improves cryopreservation because it eliminates mechanical injury from ice. The survival rates of more than 90% and live birth rates with vitrified-warmed oocytes and embryos have been reported. Recent effective oocyte vitrification systems have a significant impact on clinical practice. This talk gives a view of human gametes (sperms, oocytes) and embryos cryopreservation application and possibilities. Indications and methods of cryopreservation and thawing are mentioned. A better understanding may therefore help to improve present results that may be yet more successful in the future. 
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Using witness system and EMR systems for quality management in the advanced IVF laboratory
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要點：
1. Guideline對EWS介紹和使用建議
2. Barcode+ RFID EWS簡介
3. EWS和EMR在高端IVF LAB的使用經驗SCI文獻分享
4. 近期相關新技術介紹
5. 未來系統發展展望
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