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Background

The most conservative, cost-effective reproductive treatments for infertile
couples are timed intercourse and intrauterine insemination (IUl). The latter is
generally performed using density gradient (DG) to enrich and purify the most
motile spermatozoa; it requires technician effort and skills, as well adequate
processing time. Moreover, during DG centrifugation, spermatozoa are
exposed to potentially harmful silica gel particles and reactive oxygen species
(ROS). The recent availability of microfluidics (MF) has been proposed as a
method to safely process spermatozoa in an expedited manner while reducing
human intervention. Therefore, we decided to test MF in a laboratory that
executes over 2,000 IUI cycles/year.

Methods

In the past 6 months, 431 couples with unremarkable reproductive histories
and male partners with normal semen parameters, according to WHO
standards, underwent Ul for idiopathic infertility using either standard DG or
MF for sperm processing. We compared pre- and post-processing semen
parameters, and Ul outcome (+bHCG and CPR/+FHB), sorted into natural or
stimulated cohorts.
Figure 1

Figure 2. The TUNEL assay. In green, positive SCF
v

MF was performed using a commercially available chamber (Figure 1) and DG was performed
according to the recommendations of the WHO. To confirm findings, 45 couples undergoing their first
IUI-MF had post-processing semen parameters and clinical outcomes compared with 45 first-time |1UI-
DG couples, serving as a matched control. Finally, outcomes were compared between the initial lUI-DG
and subsequent IUI-MF cycles of the same 148 couples. Sperm chromatin fragmentation (SCF) was
assessed by TUNEL (normal threshold <15%) (Figure 2).

Figure 3. Makler chamber views of the raw specimen, DG, and MF processing. MF reduces
concentration but selects highly progressive spermatozoa
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Results

A total of 245 couples underwent 345 |UI-
MF cycles, while 186 couples underwent

Table 2. Natural and stimulated IUI-DG and IUI-MF

195 1UI-DG cycles in the same time period. Natural DG MFSS P Value
The maternal and paternal ages were

similar between the two groups, with an +bHCG 12/67 (17.9) 9/67 (13.4) 0.635
average of 38.6+5 and 36.9t4 vyears,

respectively. Semen parameters and SCF *FHB 6/67 (9.0) 9/67 (13.4) 0.585
pre- and post- processing are depicted in

Table 1 and Figure 3 and 4. IUIl outcomes Stimulated

are depicted in Table 2. Couples (n=45)

who underwent their first stimulated Ul +bHCG 27/122 (22.1)  57/195 (29.2) 0.191
cycle with MF were matched to a first-time

stimulated IUI-DG cohort with similar semen LgHB 21/122 (17.2)  44/195 (22.6) 0.317

parameters and abstinence. 1UI-DG yielded

a 13.3% +bHCG (6/45) and an 8.9% +FHB (4/45). IUI-MFSS yielded a 15.6% (7/45) +bHCG and an
11.1% +FHB (5/45). Couples (n=148) underwent 296 1UI-DG and subsequently 212 IUI-MF cycles
with the same stimulation. IUI-DG resulted in a 15.8% +bHCG (47/296) and 12.5% CPR (37/296). IUI-
MF yielded a 13.2% +bHCG (28/212) and 10.4% CPR (22/212).

Table 1. Semen parameters before and after sperm processing

Initial Analysis DG MF P Value
Abstinence (Days) (M+SD) 3.0£3 2.8+3 NS
Volume (ML) (M+SD) 2.3+1 2.2+1 NS
Concentration (x10%/mL) (M£SD)  71.3+36 73.2+36 NS
Motility (%) (M+SD) 43.9+4  44.6%4 NS

Post-Processing
Volume (mL) (M+SD) 0.50 0.540 NS
Concentration (x10%/mL) (M£SD)  74.8+40 34.7+13  <0.001
Motility (%) (M+SD) 88.745  98.4+1  <0.001

Figure 4. SCF in the raw specimen, and after DG or MF processing
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Conclusions

DG in time consuming, labor intensive, and its success is highly dependent
on the skill of the technician. MF, although costly, is capable of granting
spermatozoa with a higher motility and superior genomic integrity by
reducing the exposure to chemicals and ROS.
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