Quality Control in Human IVF Lab
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A. Mouse Embryo Culture System

1956'd Whitten®] X ] ufjo} Ao gk B3 o] F, A oA o] dA A&, 3 H o] F- j
of Whdol| tgt AFEo] A=, 1978'd Edwards9} Steptoeo] o} 3t & 29| Al g folr]o] RS
7FestA ot 49, 7HF 2 AAFo] A ol g d A7AH Al £ el
Ao e o] By e 2218 25 F Ue PHe 2 F=de WYl H 85U, o]
o] ¥t o ART program®] WA-E 714 T} Mouse embryo bioassayol] A5+ W o 2=
1) Mouse IVF System 2) Mouse One Cell System 3) Mouse Two Cell System 4) Zona-free Mouse
Embryo Assay 5) Mouse Frozen Embryo System 5©] A}8¥ U}, o] & 458 Al-43}l+ mouse
strain £ vk o] Ao wra} A-&stE QC o] Br21t}. = outbred white albino mice:=
oA} QCo 714 d ] o] &5 &=, o]+ 2-cell sysiemo] T2 o] &£H}. 121} o]+ toxicity
ol gt A gYo] ZAste] 2 FAH & FP TPl AAA Kevie #AHT Ut oA ol &
B&sl7] $13 QC ¥ o F inbred strain 7] w# %<1 F1 (C57BL female ¥} CBA male 2] 1
ZFo] 713 o] AFEE)S o] & IVF system, one cell system 2.2 zona freet} £ X & wjjo}
£ o] 8371 = gt o] & system rell & Wiele] Eujol] o2& &o] Xfolz} U] &
QC Z #ol i3t JA 71Fol A2 Eefo} gt

AH vjolEs o8 F/7 EFHEE Mo} FoA 252 Y45, compaction®} blastocoele
P 2 xu] £3} 59 E2HA, dAMER S ALE T2 v]lmdte vl md AR A1
i Zoll AF wolrb Aol A4 R o] ee] FEdE] o] F2 modelZ AMEE 3 gt}
19973 vl ZU] 1597 B ZAJ24] <& LaboA] 90% ©]Ato] mouse embryo bioassay® ¥ A&
2] oz Aesla gleny, 7 9 human sperm motility bioassay®} hamster sperm motility
bioassay 4 © 2 A}2-% 31 31t} Mouse embryo bioassay HH & A €] st = A€l 53%= 443}
g 52 2 cell ¥jolE AFESa, 34%7} 12 cell 214 wjolE A} 3ta, UrA] 13%= F4E
mouse zygoteE AF-&3}31 9T}
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£ AFo| gt} 2EA oz wIFd W toxiciyE 7teld 4 et ot AET BY, com-
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- 109 -



JEASLH + Quality Control in Human IVF Lab

ol Wrge] gt A7l 39 AHE AAE + e AE/} B F dert solth dAd,
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9% 2SS BEHANZY Bast Uw, $83H= Aol THE bias (personal bias)Z 13} 2
H7t g e A S e Jd Y= o§ Fasioh

B. Human Sperm Survival Test (SST)

Human sperm survival testt= human IVF programdl] Al8-% &= o8 7}A] 719, & syringe,
glove, 71€} culture ware S th3l toxicityE HE A #AZ T & A= A= Wyoldt.
Mouse embryo bioassayo] ¥]3} 35 0] 288 &1, ¥ &= AP, WPEst B FHo|
o} ¥E S 10% serumo] 432 HTFo] swim-up g o2 %A AAE £33 F 0.5 m¥
B3 F test® 7] 75 5~10% F L3 F A2 5% CO7l FF 5= chamberol] v oFah,
) 24417F 2¥F o 2 497t motilityE &7 &} survival index(SI)E A AFgrTh SI7} 0.85 o] ¥iQl
7% toxicity7} Q& 7Hedel de AR BA 3, 0.85 o| S IVF] A 33 ez uF
gt}

38, sperm survival test (SST)¢] W& W o 2 Ao 4AH A& £ (37C in 5% CO: in air)
off Ab&3 FAte] 24X F FFAAE SHT T £ E FH | F ujo} W A FXZ o] &
g+ o} SV} 50% ©]3d A2 FA, vt v F 2oz Pt 79 SSTY test A&
70% ol o2 AnkAEQ FAPAIETY £L& Aoz yehd, 3ol QC Wyo] E £ oo
(Franco et al., 1993).

C. Hamster Sperm Survival Test

Hamster sperm motility bioassay(Bavister and Andrews, 1988)= 7] W &) vl3l 9=, 2
AR 2 AR A FoAA wlF BAAQ PR wiFdE B 2 i FY AA 9 testo]
o] 4531 Ut 53] wjFA el @A Z2 chelating agentS A1t gorn2 wjgd =}
Aol g =53 Frb 8ol UAEE 4 F7IAAT 8 712 vl G L lactate7} 4]
Q1 Tyrode solution (TL)ol| ©¥)-& thAl polyvinyl alcohol (PVA)°] 4321 TL-PVAE A}£-3ic}. 7]
EujkH o] sodium pyruvate (P)E H7}3H TLP-PVAS tixFoaE: @lld (A)F F713
TALP-PVACA 235 ¥lmch @22 FAe] 272 Q) s 58 r 739 dark fieldstol A 10
WA 208) 2 B33+ motility indexE T3}

D. Hybridoma Cell Culture Test (Hybritest)

Nze FefHa] o2 Zhdsta 91718 embryo handling techniqueo] ¥ 3] e ¥
2] 3t Wl o]lt}. AlL5 = cell lineS hybrid techniqued] 2J&} AoJRA Ao 2, mouses] P3U1
myeloma®} BALB/c B-lymphocytes®] m#A| £ 9] 31191 1E6 cell lineo]t}. o] cell line®] &
A& serumo] Eo] QA 9k wiFAeA wj$ W] zA2te Fo] EAholn, AAGo] 43
bioassayo|t}. o] Al EFE 7] & v %<l RPMI-Horse serumol| A centrifugationol] 2]3] serum<
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washing 3+ F cell numberE 10%ml2 %74 3 ¥ controls} A& T v F o) well F 10* cell (10
u)S seedingdl il 48 7r W ¥ e F cell numberE A S 3ch o] ¥y o] A EH = HH okl water
3} culture dishes, pipettes, catheters, tube 52] 7]+ 2 chemical compund®] =48 74 sl=H)
o]-&& & Urh.

2-4, Human IVF Labe| ol#lof] chst & =2t

1995 69 Wld B =o A g A& A4S 4% =24 st th § IVF twin baby7l & -
Q) ofol 2 FAld £4E Aot WL E A St e FE5E 4 AR, BAE do)
old & glth. A2 39 T £ A5&dME Wigdds, 32 A A, £33 uF 59
ART o] Sl e 27503 @8] $de) st U4 A& S 98 AAE APABR
€9 £AZ F7l3 v} Lab techniqueo] ¢tz Xald A4S Aots SxolA A H,
AR A8 g & F Ut = AZ @ e ddd= Any 28 AGE MY F Aol
t}. w}2}A] IVF Labg] qualityE o] 1, operating procedure® EF A7 & A& wtsA] g
23 dojn, o] & 93| A] = IVF Lab el st F4 A< training 77 2] Ago] Hasty,
Ao Aleg AS BF Als Ao i 24 sz B s

IVF Labe) o g} quality controlS- Fefl Al 714 & IVF A £ A oA #od = &, v, u)
&7] 2 71e} 71 Ee] 3 =2 £ internal quality control (IQC)e] 2} sta, IQCE E3%,

olE testd YA AAZ HE A, report?] F&A E 8219 wrE% o] & monitoring 3}t
ZA AL external quality assurance (EQA)E} 8t} = EQAE: Labe] AvtA £2& Hriste
HBRPo=, olid #A & B3l o3z 7kA FA o g A4 A9 testE AP 5 e T
Hit A 83 report 2% & F58t] FAle) Gxlo] AHE AL F U AHL AEF
Arh EF B} Lab 19l gt 253 #e] 4t 3718 competency testing (2 A A G /

YA E)E Algste Wetelth nlolA Alg et 3l A H A E & semen sample B2 W) o
o Zol )3t Z+ Labo] reportE American Association of Bioanalysts (AAB)ol| A intra- Z £ inter
lab FEo M £4 Hrtsta o

A 2 d#oa] A8 sti Yl quality assurance ol & S0 B W -3 2l Ydac e
IVF lab2] quality control®} validation system @ 2 CCKLeo}2Z}= QC} testingS & 9937} =
Zlgo] glen, o] 223 19963 'Model Quality Handbook Clinical Embryology'e] & X &3}
guide linec] W E = o] A3 = 1 Tk o]+ protocolo] ot guide line S 2 lab2 ¥FZ A] internal
2 external QCE A3 3= & st ). T A0 A S embryologistol] th g+ accreditation pro-
gram©]| F 3P ¥} o]+ medically assisted procreation (MAP) Label| 2]8] FHE™, $£2 sperm
preparation, oocyte culture, IVF2} ICSI, gamete donation ¥ embryo freezingel] th & 29l 1A
# (Ministry of Health)el A} 3 3t} dFoM e zHF o] o d it A -2 & v}zl
embryologistel] §+3] Association of Clinical Embryologist (ACE)ell 7} & A}ZF o] Folzxt}.
ACE¢]| X &= embryologisto]] ™3} training program-g 82 3} 11, IVF labol} T &t ok o] Al 2 9
gt guideline-& Al &3t A& E& o2 o). Guidelined ©A] lab protocolo]] 7 A 813t A o]
ohui =t °k%—l—4 labell 9% RE 2, & AAA 74, AL, A4, 3], A%, QC, train-
ing 5 25& XTI} njFofAs 1988 Yol #EE labe & Clinical Laboratory Impro-
vement Amcndment of 1988 (CLIA'S8)ell <l&] A=z Ut HMEZ Aslm YA FAT
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ARTe) &3} accreditation programe] 1SFE 1}, 1992'd ©] program Reproductive Laboratory
Accreditation Program© & ASRM3} CAP (College of American Pathologists)ell &]3] F 522 A
) AN v & EAl et HER 7FA| 7} §17] W Fo] WA labe] 40% v)gyte] 7}l of
gl &= THE #eto g F o ASRM Al ART Society (SART: Society for Assisted Repro-
ductive Technology)ol 41 & SART memberE©] 1+ 28 ART labol] o] &} certification program-<
LFF o}, o] =] ART centerE oAl SART membership& 873812 @ethe B4 At
Z 73A 4 glel BEgsjok st dilemmarl ESAYSEA] 2, $xfo] B2 e Al A FA
A o] glo] Y3l labe] memberS ol th g vl =2 WA} lab A& 7MEE 7]ES UE Aot

3. Q9 Y AE

A5A L ol & JFEE 98 714 8¢, F HFRE=YS G K o4 HA 9 9
At 215 dxbe) wiek, 4, ICSI, cryopreservation 2+ v Fol] fHold 71719 #E &R
FE9 A=l lab 27 Aol o & quality assurance Tl FFH o2 JF& Ter

A unit labol) A ¥ g AxojA RE HBFH T V|7 Ay o2 BE HF & FY51Y)
dalM e RE Axlol vtzA] A7t YFA |t o] labe Al Ed Bt Az 14
2 AAA A HE T 3dulA 2ol F 4 vk A ES] A& o] standardization
HA3EESALToEN AT dAS A48 & 5 U

U, A=d] By F o= RS F L ofsteA e 2 1abe] AT BAAY S A A3
o} & Aoz AzZrsic}. v oF systemol] i A 714 3 =2 o = mouse embryo bioassay ¥
S A48 3, He4AQ ¥hY 0 2 human sperm survival test® Al8-35lE Aol vg3 & o
Eig2=d

ART lab ¢1€ 3} systemol] T3} internal quality control®} external quality assurancet £ 3]
A8} embryologists g 3] 7} FA = 11, g3 oA 7% St training ¥ quality §-2] 8t F3 I 4
7] programe] ¥ 23 Al 7] 2ta A3}

4. Further Readings

Bavister BD, Andrews JC. A rapid sperm motility bioassay procedure for quality-control testing of
water and culture media. J In Vitro Fertil Embryo Transfer 1998; 5(2): 67-75.

Bertheussen K, Holst N, Forsdahl F and Hoie KE. A new cell culture assay for quality control in
IVF. Human Reprod 1989; 4(5): 531-5.

Cohen J, Gilligan A, Esposito W, Schimmel T, Dale B. Ambient air and its potential effects on con-
ception in vitro. Hum Reprod 1997; 12(8): 1742-9.

Critchlow JD, Matson PL, Newman MC, Home G, Troup SA, Lieberman BA. Quality control in an
in-vitro fertilization laboratory: use of human sperm survival studies. Hum Reprod 1989; 4(5):
545-9.

Davidson A, Vermesh M, Lobo RA and Pauson RJ. Mouse embryo culture as quality control for hu-
man in vitro fertilization: the one-cell versus the two-celi model. Fert Steril 1988; 49(3): 516-21.

- 142 -



A7 - ELEETE

Fleetham JA, Pattinson HA and Mortimer D. The mouse embryo culture system: improving the sen-
sitivity for use as a quality control assay for human in vitro fertilization. Fert Steril 1993; 59(1):
192-6.

Franco JG, Mauri AL, Petersen CG, Baruffi RLR, Campos MS, Oliveira JB. Efficacy of the sperm
survival test for the prediction of oocyte fertilization in culture. Hum Reprod 1993; 8(6): 916-8.

Gardner DK, Lane M. Embryo culture systems. Handbook of In Vitro Fertilization 1993; 85-114.

Hall J, Gilligan A, Schimmel T, Cecchi M, Cohen J. The origin, effects and control of air pollution
in laboratories used for human embryo culture. Hum Reprod 1998; 13(4): 146-55.

Kooij RJ, Peeters MF and Velde ER. Quality control and quality assurance in IVF. Human Reprod
1997; 12(12): 2585-93.

Matson PL. Internal quality control and external quality assurance in the IVF laboratory. De-
velopment of the Human Embryo In Vitro. Hum Reprod 1998; 13(4): 156-65.

Michael CL. Impact of "non-physician factors" on the "physician factor" of in vitro fertilization suc-
cess: is it the broth, the cooks, or the statistics? Fertil Steril 1999; 71(6): 998-1000.

Montoro L, Baccaro M, Subias E, Swanson J, Young P, Sueldo C. Detection of endotoxin in human
in vitro fertilization by the zona-free mouse embryo assay. Fertil Steril 1990; 54(1): 109-112.
Naz RK, Janoust} JT, Moody T and Stillman RJ. Factors influencing murine embryo bioassay: ef-

fects of proteins, aging of medium, and surgical glove coatings. Fert Steril 1986; 46(5): 914-919.

Panayiotis M, Zavos ES. Mouse embryo bioassay and assisted reproduction media. Assisted Reprod
1995; 6(1): 23-6.

Quinn P, Horstman FC. Is the mouse a good model for the human with respect to the development
of the preimplantation embryo in vitro?. Hum Reprod 1998; 13(4): 173-83.

Snyman E, Van der Merwe JV. Endotoxin-polluted medium in a human in vitro fertilization pro-
gram. Fertil steril 1986; 46(2): 273-6.

- 143 -



