Sperm Preparation for Intrauterine
Insemination Using Density Gradient
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1 Introduction

Sperm washing is performed to remove seminal plasma and
increase sperm density prior to intrauterine insemination
(IUD) [1]. Gradient sperm washing is highly effective at iso-
lating motile sperm from the ejaculate of most men. IUI may
be indicated in cases of poor postcoital testing due to hostile
or absent cervical mucus, oligospermia, or the presence of
sperm antibodies [2]. It may be used in conjunction with arti-
ficial insemination or IVF procedures.

2 Specimen Collection

The patient is instructed on how to collect the specimen (see
“Semen Collection and Labeling Procedure”). The patient
collects the specimen into a sterile container and brings it to
the laboratory. The patient, or partner, is told to return in
~1 h to pick up the washed specimen.

3 Equipment and Materials

A. Components of the sperm separation kit—sterile
colloidal suspension of silica particles stabilized with
covalently bound hydrophilic silane supplied with
HEPES-buffered human tubal fluid (HTF):

1. Lower phase (80 %)
2. Upper phase (40 %)
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. Sperm washing media (modified HTF with 5 % human

serum albumin and gentamicin

. Disposable sterile 15 mL polystyrene conical centrifuge

tube(s) with cap(s)

. Centrifuge

. 37 °C incubator

. Sterile graduated serological pipettes (2 mL)
. Computer-assisted semen analyzer (CASA)

Long stemmed (9”) pasteure pipette

. Disposable 20 pm sperm counting chamber

Makler counting chamber

. Dilution cups 2-mL

. Brown paper bags

. Disposable sterile transfer pipettes

. Viscosity treatment system (when applicable)-5 mg

chymotrypsin

Quality Control

Sperm recovery and percent motility are checked and
recorded semiannually on all IUI samples.
Criteria: None defined.

. Daily Precision:

A patient specimen should be selected at random and
run through CASA. A manual count and motility reading
should be performed simultaneously.

Criteria: All manual results should be within 20 % of
CASA value.

Response: If results are not within the defined per-
centage difference, the sample must be repeated. If it is
still out-of-range, inform supervisor or director.
Technologists review patient results to check for techni-
cal and clerical errors prior to release of specimen for
insemination.
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5 Procedure
5.1 Prepare Reagents
1. Bring the upper and lower phase, HTF, and semen sample

to 37 °C by incubating for 20 min (Fig. 14.1).

. Transfer 2 mL of the lower phase into a sterile disposable

15 mL conical centrifuge tube.

. Layer 2 mL of the upper phase on top of the 2 mL lower

phase using a sterile pipette. Slowly dispense the upper
phase lifting the pipette up the side of the tube as the level
of the upper phase rises.

Note: A distinct line separating the two layers should be
observed. This two-layer gradient is stable for up to 2 h.

5.2 Prepare Paperwork/Accept Patient
Specimen
1. Make sure the specimen container is labeled with two

. Have the

identifiers. Acceptable identifiers are either the patient
name and date of birth or the patient name and medical
record number (or SSN).

Note: If all of the patient information on the specimen cup
is not present, the container should be labeled in front of
the patient.

“Sperm Wash Worksheet,” “Artificial
Insemination by Husband,” “Specimen Drop-off/Pick-up
Form,” and two IUI labels prefilled before the patient
arrives with all pertinent information.

. Label a 15 mL centrifuge tube with the patient’s and part-

ner’s name, medical record numbers, and date. The tube
should also be labeled with color-coded tape* as an extra
identifier.

Fig.14.1 Incubator set at
37 °C and depiction of
sample undergoing
liquefaction [Reprinted
with permission, Cleveland

Clinic Center for Medical
Art & Photography ©
2015. All Rights Reserved]
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5.3

*Note: Color-coded labeling tape should be used for all
tubes, media, and paperwork and should be specific (of
the same color) for each patient.

. Have the person delivering the specimen sign the

“Specimen Drop-off/Pick-up Form.” They must at this
time present an acceptable ID card (e.g., driver’s license,
employee badge). The technologist accepting the speci-
men must record on the sheet the type of identification
presented and the appropriate ID number.

. Label a 2 mL conical cup for the post-wash analysis.

Remove the warm tube of sperm wash media (HTF with
5 % HSA) from the 37 °C incubator and label it with the
patient’s name and colored labeling tape* (same color as
used above).

Wash/Analyze Specimen

Note: Always use sterile technique during specimen
processing.

1. Allow the semen specimen to liquefy completely for

~20 min in a 37 °C incubator before processing.

Note: Occasionally, samples do not liquefy properly
and remain too viscous to pass through the gradient.
Add 5 mg of chymotrypsin to the viscous sample
~5-10 min before layering to increase motile sperm
yields.

2. Using a sterile transfer pipette, place a few drops of the

patient’s semen sample into a conical cup. Place ~5 pL
of the sample onto a sperm counting chamber and
microscopically verify that there is motile sperm before
proceeding with the wash (this sample can also be used
for the prewash analysis).

Incubate at 37°C for 20 minutes to liquefy
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3. Measure the total semen volume using a sterile 2 mL 8. Using another clean pasteure pipette remove the soft
serological pipette. pellet by direct aspiration (maximum 0.5 mL) from the
4. Gently layer no more than 3 mL* of liquefied semen bottom of the tube beneath the lower (80%) colloid
onto the upper phase. layer into the soft. Avoid contaminating the pasteure
*Note: If the sample volume is greater than 3 mL, it is tip aperture with the residual seminal plasma/raft
necessary to split the specimen into two tubes for pro- material.
cessing. Process the second tube using the same proce- 9. Transfer the pellet to a clean 15 mL conical tube.
dure that was used for the first tube. Combine the second 10. Using a serological pipette, add 2 mL of HTF media and
tube with the first tube during step #11 after adding HTF resuspend the pellet by pipetting the sample gently up
media. and down until the sperm pellet is properly mixed into
5. Centrifuge for 20 min at 1600 rpm (Fig. 14.1). the sample.
6. While the specimen is in the centrifuge, perform a pre- 11. Centrifuge the resuspended sample for 7 min at 1600 rpm
wash CASA analysis. Perform CASA analysis accord- (Fig. 14.2).
ing to the “Routine Semen Analysis” protocol and 12. Repeat step 7 above (Fig. 14.3).
record the results on the worksheet. 13. Resuspend the final pellet (Fig. 14.4) using 0.5 mL of
Note: While examining the specimen, pay particular HTF media with a 2 mL serological pipette. Note the
attention to any extraneous round cells, debris, and bac- volume of the sample. Leave a small droplet (~20 pL) in
teria that are present. If round cells are greater than or alabeled conical cup for the post-wash analysis. Subtract
equal to 1.00 M/mL, perform an Endtz test immediately. this volume from the volume noted above and record on
A positive Endtz test should be reported to the appropri- the patient worksheet (Fig. 14.5).
ate medical personnel as soon as possible. The Endtz  14. Seal the tube using tamper-evident tape, label it with
result should also be written on the tube’s outer label at the premade label, and place it in the incubator until
the end of the wash procedure before handing the speci- the patient arrives. Show the color-coded tube to the
men to the patient. patient and have the patient verify the couple’s names,
7. After the specimen has centrifuged, remove the superna- medical record numbers, and date. Place the sample
tant without disturbing the pellet. Using a sterile long in a brown paper bag and hand it to the patient.
pasteure pipette carefully remove the seminal plasma, Be sure the patient signs the specimen pick-up form
upper interphase (raft “a”), upper (40%) colloid layer, and presents appropriate identification. The patient
and the lower interphase “raft b”). Leave the majority of should carry the specimen to gynecologist for the
the 80% colloid layer in place and discard the aspirated insemination. The gynecologist determines whether
material. or not the sperm count and motility are sufficient for
Fig.14.2 Double-density gradient wash 1 2 3
procedure; separation of seminal plasma,
abnormal no.nmotile‘ sperm, gn('i viable motile l - Centrifugation for 20 minutes l .
sperm [Reprinted with permission, Cleveland at 1600 rpm
Clinic Center for Medical Art & Photography ©
2015. All Rights Reserved] ' e
Semen : S Seminal Plasma
Sample

ws=—— White blood cells, debris (a: raft)
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Fig.14.3 HTF resuspended sample centrifuged to produce viable sperm pellet [Reprinted with permission, Cleveland Clinic Center for Medical
Art & Photography © 2015. All Rights Reserved]

13.

insemination. If no motile sperm are found on the
post-wash specimen, page the gynecology nurse prior
to releasing specimen.

Note: Always look at the post-wash specimen on a
sperm counting chamber before releasing it to the
patient. Notify the inseminator immediately if bacteria
are present. If there is a positive Endtz test, report the
result to the nurse as soon as possible and write it on the
outside label of the tube before handing it to the patient.
If the prewash Endtz is positive and the post-wash round
cell count is less than 1 M/mL, note the round cell count
on the outside label of the tube.

Perform a post-wash CASA analysis according to the
“Routine Semen Analysis” protocol and record the
results on the patient worksheet. Page the nurse with
the patient name, clinic number, total motile sperm,

14.

15.

Endtz value (if necessary), and any other pertinent

information.

Record appropriate information (below) on

“Artificial Insemination by Husband” form:

(a) MRN

(b) Date of insemination

(c) Total motile post-wash sperm

(d) Wash type (e.g., gradient)

(e) Insemination performed (Gyn nurse)

(f) Comments (e.g., positive Endtz, agglutination, high
viscosity)

(g) Tech initials

After checking for technical and clerical errors, enter the

results and print the final report. Check the final report to

ensure the accuracy of the final results.

Note: Immediately correct any inaccurate results.

the
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Viable sperm
i) pellet

Fig. 14.4 Removal of supernatant HTF [Reprinted with permission,
Cleveland Clinic Center for Medical Art & Photography © 2015. All
Rights Reserved]

6 Procedural Notes

A. It is important to use sterile plasticware and glassware
during the sperm wash procedure.

B. Each patient specimen should be kept in a separate speci-
men rack during the time of processing.

C. Processing of patient specimen(s) should be started and
completed by a single technologist. In rare cases, when a
second technologist is called to help during the process-
ing, the patient’s paperwork should be reverified by the
assisting technologist.

7 Tips on How to Maximize the Yield
from Density Gradient

A. Make sure you have all components of the gradient
brought to 37 °C temperature before use. Besides avoid-
ing a “cold shock” to the spermatozoa, condensation on

Date: 06/1 6/2 013
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Viable sperm

Fig. 14.5 Sperm pellet resuspended in HTF [Reprinted with permis-
sion, Cleveland Clinic Center for Medical Art & Photography © 2015.
All Rights Reserved]

the media bottles disappears allowing for better inspec-
tion of the bottles for contamination. Any bottle whose
contents appear in any way cloudy or hazy should not be
used.

B. Do not use the same pipette in more than one bottle of
media.

C. Density gradient components are air-buffered. Prolonged
exposure to a 5 % CO, environment will alter the pH of
these products, which may in turn affect their nature and
performance.

D. For highly viscous semen add 5 mg of chymotrypsin to
the ejaculate 10 min before it is placed on top of the
gradient increases motile sperm yields without any
measurable damage to the motile sperm.

E. Do not overload the gradient. The volume of semen in
this case is less important than the absolute number of
sperm placed on the gradient. Usually, a maximum
number should be around 120 million cells.
Overloading the gradient will result in a phenomenon
called “rafting” —this aggregation of desirable, as well
as undesirable, components of the semen will be
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created and will be present in the post-centrifugation References
pellet.
F. Always use the gradient within 1 h after creating it— 1.Beydola T, Sharma RK, Lee W, Agarwal A. Sperm preparation

. . and selection techniques. In: Rizk B, Aziz N, Agarwal A, Sabanegh
eventually the two phases over time blend into each other E, editors. Male infertility practice. New Delhi: Jaypee Brothers

and a sharp interface will not exist. Medical Publishers; 2012.
G. To optimize the number of motile sperm, avoid contami- 2. Agarwal A, Allamaneni S. Artificial insemination. Section 6: infertil-
nation with the seminal plasma raft “a” or raft “b”, or the ity and recurrent pregnancy loss. Clinical reproductive medicine and

surgery: Tommaso Falcone and William Hurd. Elsevier publishers.
upper and lower layers.

H. Use a long stem preferably a 9” Pasteure pipette to care-
fully aspirate the soft pellet at the bottom of the tube
beneath the 80% layer.

I. Transfer the final soft pellet into a fresh 15 mL conical
tube for second step of centrifugation.



107

14 Sperm Preparation for Intrauterine Insemination Using Density Gradient Separation

‘Jooojoud SISA|BUY UBLIAS BUIIN0Y,, BY} 0}
Suipioooe sish|eue UaWas YYD ysem-isod B uuopad  pT

‘sanie Jusied ayy
U JOIEgNaU| BUYY Ul }i 33eld *|3ge| apew-aid aul yim
1l [2qe| pue adey Juapine-sadwe) Buisn aqny sy} |eas  "E£1

f

‘WnIpapy Ysep wuads w pspuadsnsal j3j9d uwwads g andly

"J8aysyiom Juaned au) uo pIoJaU pue anogqe -
PajOU BWINJOA 3L} WOJJ 3WN|OA SIYY JoRAIGNS "Sishjeue
ysem-3sod Uy 4oy dno (eI pajaqe| e ul (17 0Z~)
13|doap j|ews e aneaT -a|dwes ayj Jo SLINjOA 34} 310N
ayedid |eaiBoj0ias JWZ B YHM LWNIPaj Ysep Luadg
4o qwg o Buisn (g anBd) 121iad |euy au) pusdsnsay 2T

WNIPapy USea, wuads jo [enowsay "t aanBiy

e
(€ amndig) ( 2ndl4) winipaw
ysem wiads ay) anowsal £)|njsies sejnuiw
£ Joy wdi gog | 1e uonebnjuues Jeaday 11

“ajied wuads ajgein aonposd
0} pandjujuss sdwes papusdsnsal WNIPSIY YSep Wiadg g undiy

waped wiads anou +
WP YSEM WS TWZ

IOz e

| ¥
H
:

P =
"
wdi 091 18

sajnuny / Joj voqeSna) |

€ 4 1
|

"( aanBid) ajdwes auy cjul paxiw Apadoud

s138)1ad wuads auy nun umop pue dn Ajusd ajdwes

auy Bumadid Aq 19)|ad ayy puadsnsal pue wnipap
Usem wuads jo Jwz ppe ‘spadid jeaiBojoss e Buisn 0T

“aqny agnuuan
|E21U0D JW-GT Ysal) e oju) J3)jad 1jos syl Jajsuel] ‘6

*(g @an314) jajad Yos
aly) ajendse o) ayadid unajsed Bug| ajuals e asn B

“Je|jad auj jo doj ayy

woyy feme ‘snosiuswl sy} molaq isnl jdey aq pinoys

apadid ay) jo di ey pue anadid aunajsed Jo Je)suel

(,6) wajs Buoj e yum suop aq pjnoys juejewadns ay}

jo |eaoway 19|1ad ay) jo aseyd semol ay) Buigimsip

noyim “jeusjew pajesidse ay) pieosig eoeid

ul (pI0]|02) =508 au) JO Jsolw aaeaT " el aseydiajul

18mo| 8y} pue ‘Jake| plojjoa (250%) 1addn ‘ yel,

aseydiaqul (250%) Joddn ay) ‘ewsed |eulwas Jeajn
ay) anowal ‘pabinjuuad sey uawioads auy) Jeayy  °f

‘sisfjeue Yoy ysem-aid
E Jonpuod ‘adnjuiuad auy ul s1 uawioads auy aium "9

‘wuads Iuow 2jgein pue wuads #)ow-uou |euuouge ‘ewseld |eunuss
Jjo uonesedas ‘aunpasoud ysem Juaipesd Aysuap-aiqnog "z andly

-3
%06
A asmyd )
s T g
[ —— : %0v

s T o i g, T

TR P 4 G. " ﬁ!ﬂuﬁ
o
BT oo omeesss
€ z 1

‘(€ pue g ainBi4) wdi QOO IB SaNUIW OZ Joj aBnyljus) °g

Wnipagy Ysep wuads

Buippe Jaye 21 # dais Buunp 1siy 3U3 YyUm 3N} puodas
8} suIquIoy aqn} ISl B} Joj pasn sem jelf) anpasosd
alwes ay) Buisn agny puosas auyy ssanold Buissasoid
o} saqn) om) ojul uawizads auy) Jids o) Aessasau s

W “Jwe veyy Jajeald s| swnjon sjdwes sy | BIoN

‘(2 aanBig) aseyd saddn auy
0JUO UBLWAS payanbil 4o JWE uey) alow ou sake| Apuag

t

‘ayadid |eoiBojouss
Wz BjuE)s B FuISn SWNJOA USLWAS |BI0} AU} aInseap

€

‘(sishjeue ysemaud sy} Joj pasn
3q 0s|e ued ajdwes siyy) ysem ayj yum uipsasoud alojeq
wJads ajpow jo asuasald ayy Ajuan Ajjeaidoosouoiw pue
Jaquwieys Bununos e ojuo ajdwes auyy jo g~ ased
“dna |ealuod e ojul ajdwes uawss susned ay)

jo sdoup maj e ade(d ‘apadid Jajsuel) ajua)s e Buisn g

‘plRIf wiads
a|now ssealoul 0} Suushe| s10j8q SeINUIW OT-G~
3|dwes snoosia 3y 03 wisdAnowAyo jo 8w ¢ ppy 230N

“Buissaooud 210)aq JOJRGNIUI e/ € B Ul SAINUIW QZ~ J0)
fizyaidwon Ajanbi| o) uawiosds uswas sy} mojly T

“Buissanoid uawnoads
Buunp snbiuyas) 3jusls asn sAemly aJoN

uawioads azfjeuy/ysem g

uonoesenby| Bucispun
ajdwes jo uonmdap pue 9./ 18 185 Joleqnau| T aindiqd

Aot e} ssinuns 02 o) 546 10 ey |

Wi
W

‘sinoy g o0}
dn o} 3qe)s s1 Juaipeid Jake|-om) siy] “panasqo aq
pinoys siake) om) ayy Bunesedas aul| DUNSIp v :2j0N

*sasl aseyd Jaddn

8y} Jo [aA3| B} SE BqN} AU} JO BpIS By} 03 aadid auy Bunyl
aseyd saddn ayy asuadsip Amolg apedid ajus)s e Suisn
aseyd Jamo| Wz ayy Jo doy uo aseyd saddn Jo qwg safeq

™

*agn} alnjujuad |BaIUod WG T
ajqesodsip ajuals e ojul aseyd Jamo| auj Jo JWE Jajsuell ‘g

‘(1 3ndid)
sajnuiw g Joj Buneqnou g 9./ 0} ajdwes uawwas
pue '41H ‘sjuelpesd aseyd Jamo| pue saddn ay) Suug 1
sjuadeay jo uonesedald 'y
‘uoljeUILIBSUI BULIBINEIUI
Joy wiads sjiow Sunejos! 1e anvaus Alysiy

S| poylaw Jusipesd fusuap Ag uoneledaid wiadg
ainpasold

UoIjeulasuU| aulianeIu|
10} uoljeiedald wiads

o) puejan|d £



	14: Sperm Preparation for Intrauterine Insemination Using Density Gradient Separation
	1	 Introduction
	2	 Specimen Collection
	3	 Equipment and Materials
	4	 Quality Control
	5	 Procedure
	5.1	 Prepare Reagents
	5.2	 Prepare Paperwork/Accept Patient Specimen
	5.3	 Wash/Analyze Specimen

	6	 Procedural Notes
	7	 Tips on How to Maximize the Yield from Density Gradient
	References


