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Use of the Multi-ZSC one-step standardized swim-up
method: recovery of high-quality spermatozoa for
intrauterine insemination or other forms of assisted
reproductive technologies

The human ejaculate contains a mixture of motile, nonmotile, and agglutinated spermatozoa and variou
types of debris. Today, a number of in vitro manipulative techniques are currently available to remove the
undesirable spermatozoa, debris, and other factors and improve the overall sperm quality in fresh seme
specimens. However, all of the techniques that are available today allow the recovery of only one spern
fraction of similar qualitative characteristics to be recovered and used further in assisted reproductive
technologies (ARTS).

Recently, a new technique, the Multi-ZSC (ZDL, Inc., P.O. Box 23777, Lexington, KY 40523), that is
rapid, reproducible, and enables the recovery of various subpopulations of high-quality spermatozoa we
introduced. Because of these advantages, the Multi-ZSC technique could have a significant impact in th
manner that specimens are prepared and improved before their use in the various ARTs and Ul procedure
The current study was designed to evaluate the efficacy of the Multi-ZSC method for sperm preparation fron
normospermic patients and to assess the possible enhancement of the quality of the subpopulations
spermatozoa prepared and recovered via the Multi-ZSC.

Ejaculates were collected from 20 men who were referred to the Andrology Institute of America laboratory
facilities for male infertility examination. Ejaculates were collected with use of the Male Factor Pack (MFP;
ZDL, Inc.) at intercourse after 4 days of abstinence (1). The experimental protocol of the current study was
reviewed and approved by the Institutional Review Board at the Andrology Institute of America. After semen
liquefaction, each specimen was evaluated for volume, sperm count per milliliter, percentage of spern
motility, grade of sperm motility (scale of 0—4), sperm morphologic features, and the percentage of
spermatozoa reactive to the hypoosmotic swelling (HOS) test, according to the World Health Organizatior
(WHO). All seminal parameters were evaluated by the same technician who was unaware of the condition:

The Multi-ZSC procedure was performed according to the manufacturer's specifications by placing a
2.0-mL volume of semen into the conical cylinder of the Multi-ZSC. A 1.0-mL volume of SpermPrep media
(ZDL, Inc.) was placed into each compartment of the Multi-ZSC column, completely saturating the areas
around each of the four cones (periconical) and a certain level of the area over the top cone of the Multi- ZS(
column (2). The prepared Multi-ZSC was capped and incubated (35°C) for 1 hour to allow high-quality,
motile spermatozoa to swim up from the semen side (conical cylinder) up and into the top layers of each cone
compartment filled with the media. At the end of the incubation period, the media that was overlayered arount
and on top of the semen and in each of the conical cylinders was removed by compartment and the recover
spermatozoa from each compartment were placed in separate test tubes and assessed as previously descr

The results obtained in this study are summarized in Table 1. The semen specimens used in this study we
considered normospermic according to WHO standards. The total sperm recovery from specimens process
via the Multi- ZSC method from all four compartments represented 41.4% of the initial humber of
spermatozoa in the unprocessed specimens. Sperm specimens recovered via the Multi- ZSC method wze
qualitatively superiorR<.05) compared with the unprocessed, raw specimens, independent of the compart-
ment recovered. Furthermore, statistically significant differences were noted in the numbers of spern
recovered and total functional sperm fraction (TFSF) valilres.(5) among the four compartments of the
Multi-ZSC (Table 1).

The TFSF values for the four (bottom to top) Multi-ZSC specimens recovered were 16.6, 6.8, 5.4, and
3.4 X 1(0° spermatozoa per mL, respectively (Table 1). Of greater significance, the overall quality of
spermatozoa improved the mofR<(.05) when recovered from the top compartments of the Multi-ZSC
compared with those recovered from the bottom compartm@sts05). The morphologic profile along with
the membrane integrity measurements (HOS-test) of the spermatozoa recovered from the top compartme
(fraction 4) were the highest and quite super®(05) compared with those recovered from the other three
compartments.



Sperm quantitative and qualitative characteristics of specimens assessed before and after processing via the Multi-ZSC method.

Semen treatments (fractions recovered)

Semen parameters ( 20) Control Fraction 1 Fraction 2 Fraction 3 Fraction 4
Volume recovered (mL) 3.+ 0.4 1.1+0.2 1.0+£0.1 1.0=0.1 1.0+ 0.2
Concentration X 10°/mL) 103.6x+ 9.7 21.8+ 4.6¢ 83+ 22 6.1+ 1.2 40+ 0.3
Motility (%) 61.3+45 93.7+ 4.1 98.9+ 1.0° 100.0+ 0.0° 100.00= 0.0°
Grade (0-4) 3.320.3 3.7 0.8 3.8+0.1¢ 4.0+ 0.0° 4.0+ 0.0°
Morphology (% normal) 58.5 5.6 75.1+ 6.8° 83.1+ 4.1¢ 88.3+ 3.2 922+ 2.0
HOS (%) 51.2+ 9.6 69.7+ 4.2 80.2+ 1.3 86.0+ 0.9 91.0*= 0.5
TFSF® (X 10°%/mL) 1152+ 6.1 16.6+ 1.2 6.8+ 0.3 5.4+ 0.2 3.4+ 0.1¢

@Lowest level closest to the bottom cone containing the semen in the Multi-ZSC.

P HOS = hypoosmotic swelling test (% swollen spermatozoa).

© TFSF = total functional sperm fraction (total sperm concentratizn10°®) X % motility X % normal morphology).
d-9statistically significant differences noted among the Multi-ZSC fraction valBesQs).

h Statistically significant differences noted between all control and experimental sperm characteristics aBse88¢d (

Zavos. Sperm improvements via the Multi-ZSC. Fertil Steril 2000.

All semen manipulative techniques aim to select spermatozoshat would enable the clinician and the researcher, by considering
that have a higher fertilizing capacity than the overall spermatozoghe numbers and quality of spermatozoa in the various compart-
present in the original ejaculate. With the advent of IVF and othements, to draw various inferences and conclusions during compar-
ARTSs, it is considered important to use the best spermatozo&ons between different specimens from the same patient or from
available from a semen sample. The retrieved spermatozoa arkfferent patients with various spermatogenic parameters. In addi-
normally selected on the basis of motility, progressive motility, andtion, the generated results suggest that the Multi-ZSC technique
morphological characteristics (3). Spermatozoa retrieved on theould be beneficial for selecting and maximizing the recovery of
basis of their qualitative characteristics yield higher fertilization sperm of high qualitative characteristics that could be used further
rates and pregnancy rates (4). in the various forms of ARTS, especially ICSI when indicated.
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