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Effect of vaginal lubricants on sperm motility
and chromatin integrity: a prospective comparative study
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Objective: To evaluate the effect of vaginal lubricants Pre�Seed, FemGlide, Astroglide, and Replens on human
sperm motility and chromatin integrity.
Design: Prospective, comparative, in vitro study.
Setting: Andrology laboratory at tertiary care hospital.
Patient(s): Thirteen normozoospermic donors.
Intervention(s): Semen samples from 13 subjects were incubated in human tubal fluid media (HTF) controls and
10% (vol/vol) of Pre�Seed, FemGlide, Astroglide, and Replens lubricants. After 30 minutes, progressive sperm
motility was assessed by light microscopy. Semen samples of 12 patients were placed in positive control
(HTF), negative control (10% K-Y Jelly lubricant), and 10% vol/vol Pre�Seed and FemGlide lubricants. After
4 hours culture, spermatozoa were analyzed for percent DNA fragmentation index with use of the acridine or-
ange–based sperm chromatin structure assay.
Main Outcome Measure(s): Sperm motility and percent DNA fragmentation index.
Results: Percent motility did not differ significantly between HTF controls and Pre�Seed, whereas FemGlide,
Replens, and Astroglide lubricants demonstrated a significant decrease in motility. There was no significant differ-
ence in percent DNA fragmentation index between the HTF controls and Pre�Seed, but a significant decline in
sperm chromatin quality occurred with FemGlide and K-Y Jelly.
Conclusion: Pre�Seed does not cause a significant decrease in progressive sperm motility or chromatin integrity
in contrast to other lubricants used by couples. (Fertil Steril� 2008;89:375–9. �2008 by American Society for Re-
productive Medicine.)
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Vaginal lubricants are commonly used to self-treat pain or
dryness at intercourse in nearly one third to one half of all
sexually active couples (1, 2). When mixed with human se-
men during intercourse, these lubricants may affect sperm in-
tegrity and function, thereby decreasing its fertilization
potential. It is a common misconception that if a lubricant
does not contain spermicide it will not impair sperm function.
Several dryness-relief products claim that they do not harm
sperm in spite of published data to the contrary. Therefore
confusion exists among physicians and lay people regarding
the safety and use of vaginal lubricants when couples are try-
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ing to conceive. Over the past three decades, a number of
studies have reported a deleterious effect of various commer-
cially available lubricants such as K-Y Jelly, Astroglide, and
Replens on sperm function and motility (3–9). The proposed
sperm damage is profound, and the negative effect has been
found with concentrations even as low as 1% of the lubricant.
Loss of sperm function has also been reported after exposure
to noncommercial products such as saliva (3, 10), glycerin
(11), olive oil (3, 6, 7) and vegetable oil (6). What can
a woman use to alleviate vaginal dryness while trying to con-
ceive, without harming the sperm?

To answer this question we did a study to evaluate the ef-
fects of four commercially available vaginal lubricants, Fem-
Glide, Pre�Seed, Replens, and Astroglide, on sperm motility
and effects of three vaginal lubricants, Pre�Seed, K-Y Jelly,
and FemGlide, on sperm chromatin integrity.

MATERIALS AND METHODS

Semen samples were obtained from 13 healthy donors
with proven normal fertility. Samples were produced by
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masturbation after 48 to 72 hours of sexual abstinence and col-
lected into a plastic container. All subjects demonstrated a nor-
mal semen analysis profile according to the World Health
Organization criteria (12). Specifically, two experiments
were performed.

In the first experiment, raw semen samples from 13 donors
were diluted to approximately 25 million sperm/mL in hu-
man tubal fluid (HTF) medium with 10% human serum albu-
min (HSA). The samples were then incubated for 30 minutes
at 37�C under 5% CO2 in the medium alone as a control and
in 10% solutions of all four lubricants: Pre�Seed (INGfertil-
ity, Valleyford, WA), FemGlide (Wal-Med Inc., Puyallup,
WA), Astroglide (Astro-lube, Inc., North Hollywood, CA),
and Replens (Parke-Davis, Morris Plains, NJ) plus medium.
The 10% lubricant dilution was chosen on the basis of con-
centrations of lubricant potentially present after intercourse
and ejaculation and is reflective of the concentration used
in the previously published studies: 5% to 30% (3, 4, 8,
11). These studies assumed a normal ejaculate volume of
approximately 3 mL with lubricant volumes estimated by
amount of product applied, displacement during intercourse,
and subsequent dilution with female secretions. At 30 min-
utes of incubation, two aliquots from each treatment, in ran-
dom order, were removed and routinely evaluated for
progressive motility by light microscopy. The 30-minute
sampling time was chosen on the basis of sperm transport
studies suggesting that the majority of fertilizing spermato-
zoa migrate through the cervix within 15 to 30 minutes after
ejaculation (13).

In the second experiment, samples from 12 donors were
likewise cultured for 4 hours in the HTF þ 10% HSA media
at 37�C under 5% CO2 (as control) and 10% of lubricants
Pre�Seed, FemGlide, and K-Y Jelly in the medium. K-Y Jelly
(Johnson & Johnson, New Brunswick, NJ) was used as a neg-
ative control on the basis of the numerous published accounts
of its damaging effects on sperm function (3, 5, 9). Changes in
mammalian sperm can be detected by the sperm chromatin
structure assay within hours of culture in vitro. The 4-hour
culture time was chosen on the basis of the previous work of
one of the authors suggesting that the free radical damage to
sperm (as might be seen with sublethally toxic compounds)
can manifest in chromatin nicking and damage within 4 hours
of exposure (14). Estop et al. demonstrated in mouse sperm
that 50% of sperm have increased susceptibility to DNA dena-
turation within 2 hours, and this level continues to rise over 24
hours (15). Munne and Estop found gross chromosomal ab-
normality for mouse sperm in culture for 12 hours (16). How-
ever, changes in sperm chromatin as detected by the sperm
chromatin structure assay can be observed earlier in the cul-
ture process than gross chromosomal defects. Similarly, bull
sperm has been shown to undergo DNA denaturation within
hours in culture, but the timing is dependent on the culture me-
dium used (17). After culture, spermatozoa were flash frozen
and analyzed for the percent damaged chromatin (percent
DNA fragmentation index) with use of the acridine orange–
based sperm chromatin structure assay.
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Data are expressed as mean� SD. Because of expected in-
tersubject variation in baseline sperm motility and sperm
chromatin, samples were analyzed by using repeated-mea-
sures analysis of variance. Bonferroni’s correction was ap-
plied when comparing percent change in motility and
sperm chromatin damage for each lubricant as compared
with the control. Statistical significance was set at a ¼
0.05. The calculations were performed with use of SPSS ver-
sion 11.0 for Windows statistical software (SPSS Inc.,
Chicago, IL).

RESULTS

Replens and Astroglide caused dramatic decreases in sperm
motility after 30 minutes of contact with semen sample. Fem-
Glide also caused a lesser but still statistically significant de-
crease in sperm motility. In contrast, sperm in Pre�Seed had
a progressive motility at 30 minutes of culture that did not dif-
fer significantly from the sperm in control medium (Table 1
and Fig. 1).

The changes in sperm chromatin quality after treatment
were widely variable between individuals as can be seen in
the large SDs shown (Table 2). Although population means
for the percentage of sperm with DNA fragmentation did
not differ between the study and control groups (SD was
more than 50% of mean), we found a statistically significant
increase in sperm chromatin damage within subject (averag-
ing 10% or more) after culture with FemGlide (P¼.02) and
K-Y Jelly (P¼.04) as compared with sperm in control me-
dium. Although some damage was observed in the sperm
chromatin quality (percent DNA fragmentation index) after
culture with Pre�Seed, the increase was not statistically sig-
nificant (Fig. 2).

DISCUSSION

Most couples who try to conceive experience vaginal dryness
at some time during ovulatory intercourse. A self-reporting
Internet study of 1,500 ‘‘trying-to-conceive couples’’ found
that 75% of these couples had increased incidences of vaginal
dryness because of having timed intercourse on repeated days
around ovulation, the fear of failing at conception, and fertil-
ity medications. Twenty-five percent of these trying-
to-conceive couples reported always using a vaginal lubricant
during intercourse (18). However, use of various commercial
products available has been strongly discouraged by the pre-
vious investigators, who found significant reduction in motil-
ity and viability of sperm with the use of these products in
a number of in vitro and in vivo studies (3–11). In contrast
to the previous studies, we studied the effects of vaginal dry-
ness products on sperm chromatin quality, in addition to the
sperm motility.

Our study suggests that even the water-soluble lubricants
containing no spermicide, such as FemGlide, Astroglide,
and Replens, have negative effects on sperm motility and
chromatin integrity. Kutteh et al. achieved results similar to
Vol. 89, No. 2, February 2008



TABLE 1
Sperm motility 30 minutes after incubation with vaginal lubricants.

Treatment intervention Sperm motility (%)
Percent decrease in motility

from controls

Control (HTF þ 10% HSA) 66 � 12 NA
10% FemGlide 51 � 16a 23 � 15a

10% Pre�Seed 64 � 14 3 � 10
10% Replens 25 � 12a 60 � 19a

10% Astroglide 2 � 1a 99 � 1a

Note: Values are expressed as mean � SD. NA ¼ not applicable.
a P< .01 compared with controls, by repeated-measures ANOVA.
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ours showing complete spermicidal action of Astroglide and
Replens after 60-minute incubation with the semen samples
(7). Glycerin, the main ingredient of these lubricants, has
been found to cause profound inhibition in motility and for-
ward progression by a number of investigators (4, 7, 11);
however, Goldenberg and White achieved contradictory re-
sults and suggested glycerin to be a lubricant of choice for in-
fertile couples (6). A possible explanation for their finding
may be that glycerin and semen were not adequately mixed
because of glycerin being coated only on the bottom of the
test tubes (11). Tagatz et al. found no motile or viable sperma-
tozoa after incubating the semen sample with K-Y Jelly for
30 minutes (9). Anderson et al., in a prospective study, also
found decreased percentage of progressive motility, progres-
sive velocity, curvilinear velocity, and lateral head displace-

FIGURE 1

Scatter plot of the difference in sperm motility for
each subject in each treatment as compared with the
control. The mean difference for each treatment is
the square box, and the SD is the line in each column
of data.

Agarwal. Vaginal lubricants and semen quality. Fertil Steril 2008.
Fertility and Sterility�
ment with K-Y Jelly, olive oil, and saliva (3). Frischman
et al. demonstrated that the impairment of sperm’s progres-
sive motility with Astroglide and K-Y Jelly were dose depen-
dent but time independent (5). The physiologic relevance of
such lubricant damage on sperm was shown by Miller
et al., demonstrating that cervical mucus penetration of sperm
after intercourse was profoundly disrupted after lubricant
contact during coitus (8).

The sperm damage seen with these vaginal dryness treat-
ments is most likely due to the nonphysiologic osmolality
and pH of these products (7). The optimum pH value for
sperm migration and survival in the cervical mucus is be-
tween 7.2 and 8.5 (12). At the time of ovulation, the pH
of cervical mucus secretions in the woman elevates to
a similar range to promote sperm transport through the cer-
vix (19). Outside this range, pH levels are damaging to
sperm. Ion concentration or osmolality is also strictly reg-
ulated in body fluids, and a physiologic osmolality between
270 and 360 mOsm/kg is best for sperm function. As os-
molality of semen approaches 600 mOsm, all sperm motil-
ity is lost (20, 21). Osmolality levels of three products
evaluated here are high (>1,000 mOsm/kg), specifically
K-Y Jelly, Astroglide, and Replens. Interestingly, hypo-
osmotic concentrations are even more damaging to sperm
than hypertonicity, when coupled with an acidic environ-
ment (22). The osmolality of FemGlide is lower than the
physiologic levels. Tulandi et al. postulated that the spermi-
cidal activity of saliva is due to the presence of thiocyanate
ions and amylase enzyme (10).

Over a number of years various authors have suggested
different products to be used by infertile couples as vag-
inal lubricants. Miller et al. demonstrated that in vitro
sperm motility inhibition by vaginal lubricants is time
and concentration dependent, thereby suggesting use of
smaller intravaginal aliquots of lubricant, which might
provide adequate coital lubrication without significantly
impairing sperm penetration of cervical mucus (8). Kutteh
et al. observed that sperm motility is maintained with ca-
nola oil and Ham’s F-10. This could be due to an observ-
able bilayer of canola oil and Ham’s F-10 providing
377



TABLE 2
Sperm DNA fragmentation results after culture with vaginal lubricants.

Treatment intervention
Percent DNA fragmentation

index
Percent increase

in damage over controls

Control (HTF þ 10% HSA) 14.8 � 8 NA
10% Pre�Seed 15.5 � 8 7 � 13
10% K-Y Jelly 16.0 � 9 10 � 15a

10% FemGlide 16.4 � 8 14 � 16a

Note: Values are expressed as mean � SD. NA ¼ not applicable.
a P< .05 compared with controls, by repeated-measures ANOVA.
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a barrier to oxidation, pH fluctuation, and other microen-
vironmental changes (7). Edvinsson et al. suggested using
raw egg white as vaginal lubricant for infertile couples
who need a lubricant (23). However, the possibility of de-
velopment of allergic reaction to the egg protein and the
fear that it might act as a culture medium for vaginal
flora has impeded its use as a vaginal lubricant. Anderson
et al. found baby oil to cause only small reductions in
sperm motility, despite having a high viscosity and osmo-
lality (3). Despite all these findings, none of the above-
mentioned products has received universal acceptance
and commercial marketing. However, on the basis of inac-
curate information, many physicians are still recommend-
ing lubricants or saliva to the infertile couples who are
dealing with vaginal dryness.

FIGURE 2

Scatter plot of the difference in sperm chromatin
quality for each subject in each treatment as
compared with the control. The mean difference for
each treatment is the square box, and the SD is the
line in each column of data.
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In this study, we found that Pre�Seed intimate moisturizer
had minimal negative effect on both sperm motility and chro-
matin quality, which may be due to its more physiologic pH
and isotonic formulation as compared with other products. It
provides moisture in a pH and osmolality that are matched to
those of semen and fertile mucus, so that sperm can transport
through the reproductive tract without damage. In addition, it
contains a plant antioxidant, arabinogalactan. Ellington et al.
in an in vitro study in 25 normozoospermic donor samples us-
ing computer-assisted semen analysis achieved results simi-
lar to ours (24). They found that sperm in 10% vol/vol
solution of Pre�Seed had a higher likelihood of penetrating
cervical mucus based on their higher mean average path ve-
locity, straightness, and amplitude of lateral head displace-
ment as compared with FemGlide, Astroglide, K-Y Jelly,
and Replens (24). Our results suggest that Pre�Seed may
be a promising treatment for vaginal dryness in infertile cou-
ples who are trying to conceive; however, large-scale in vivo
trials are needed to support our findings.
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