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Purpose: Contact lens (CL) wear may induce changes to the tear film, leading to sensations of ocular dryness and CL discomfort, key 
reasons for CL discontinuation. CL care solutions can help address underlying mechanisms of CL discomfort, improving wear 
experience. We report outcomes of an in-home use test of Biotrue® Hydration Plus Multi-Purpose Solution (BHP MPS; Bausch + 
Lomb, Rochester, NY, USA), which is formulated to maintain ocular surface homeostasis and improve CL comfort.
Patients and Methods: In this IRB-approved, real-world survey study, adult soft CL users used BHP MPS for 7 days before 
completing a survey rating their experience (agreement/disagreement for attributes including CL cleanliness, comfort [including 
during extended screen use], prevention of CL dryness, perception of CL hydration, gentleness on eyes, and likelihood to recommend 
to others). A power analysis estimated sample size for 80% statistical power. Responses were analyzed with 2-sided exact binomial 
tests for agreement in >50% of responses (significance level α=0.05).
Results: Participants (N=435) were demographically balanced (mean age 42.5 years; 52.9% female). Over 60% of participants 
reported baseline CL dryness and tired eyes; 8.0% were likely to discontinue CL wear. At the end of the trial period, 98.9% were 
satisfied with how their CLs felt. Individual responses were significantly >50% for all attributes (p<0.05), including 91.7% agreeing 
that BHP MPS positively impacted CL comfort (and helped to keep CLs feeling clean [96.8%], keep CLs comfortable so that eyes do 
not feel tired [93.1%], maintain CL comfort [94.7%], prevent CL dryness [93.6%], maintain comfort with extended screen use 
[92.0%], and maintain hydration [94.7%] while being gentle on eyes [96.6%]); 94.0% would recommend BHP MPS to other CL 
wearers. No adverse events were reported.
Conclusion: BHP MPS demonstrated strong performance across all key criteria evaluated in this real-world cohort of soft CL wearers 
for improved CL wear experience.

Plain Language Summary: Comfort is important to keep people wearing their contact lenses, but some people stop wearing them 
because their eyes feel uncomfortable and dry over time. For reusable contact lenses especially, the choice of lens cleaning and care 
solution is important to help keep lenses feeling comfortable. 

Biotrue® Hydration Plus Multi-Purpose Solution (BHP MPS; Bausch + Lomb, Rochester, NY, USA) is a unique contact lens 
solution with ingredients that help clean and remove spots off the lenses, which may help keep the eye healthy and help the contact 
lenses feel more comfortable. The BHP MPS ingredients were chosen based on scientific research and advice from experts. 

This study looked at how using BHP MPS in daily life made people feel. The study included 435 people who regularly wore 
reusable contact lenses. Overall, these people agreed that BHP MPS helped keep their contact lenses clean and comfortable, was gentle 
on their eyes, and stopped their lenses from feeling dry, even if they were using a screen, like a computer, for a long time. Nearly 
everyone in the study agreed they would recommend BHP MPS to others who wear contact lenses. 

This study showed that BHP MPS can help reusable contact lens wearers, improving the way people’s eyes feel. This real-life study 
is important because it builds on what we already know about BHP MPS from other studies and helps people who wear contact lenses 
and their eye care doctors choose the right contact lens solution to use. 
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Introduction
Contact lenses (CLs) are an important option for vision correction and are worn by 150 million people worldwide, with 
over 40 million adult CL wearers in the United States.1–3 Comfort is crucial to CL wear experience and CL users cite 
discomfort, including symptoms of ocular dryness, as a key contributing factor to reduced or discontinued CL wear.4,5 

Preventing CL wear discontinuation also remains an important consideration for eye care practitioners (ECPs) given that 
discontinuation rates are estimated to be approximately 1 in 4 over the first 1–3 years of wear.6,7

CL wear causes biophysical changes in the tear film, including increased instability, evaporation rate and osmolarity, 
and reduced tear turnover, which can contribute directly to sensations of dryness or discomfort and exacerbate friction 
between the CL and lid wiper or ocular surface.8–10 Environmental and lifestyle factors can also play an additive and 
important role,10 including digital screen use, which is known to alter blink dynamics (reducing blink rate and blink 
completeness) and cause rapid changes in the tear film that can collectively contribute to sensations of ocular dryness; 
these sensations may be exacerbated in those who wear CLs while engaging in this activity.11–13 Increased reliance on 
digital screens for work, recreation, and social interaction, which was accelerated by the coronavirus disease of 2019 
(COVID-19) pandemic, may be an important factor in the real-world prevalence of symptoms of CL discomfort.9,11,14

A variety of demographic factors, such as age and gender, might also influence CL comfort and wear experience, 
although robust associations with CL discontinuation have not been observed in studies with multivariable analyses to 
date.6,15,16

A recent survey of 742 habitual soft CL (SCL) wearers found that >80% used planned replacement (PR) SCLs in 
2023,17 and a 2024 survey evaluating practitioner fitting trends reported that approximately 40% of overall CL fits were 
for planned replacement soft contact lenses (PRSCLs; daily disposable SCLs comprised 45%).18 Taken together, these 
findings suggest that PRSCL wearers continue to make up a considerable proportion of new CL fits; their choice of care 
solution(s) to disinfect, clean, and store their CLs can contribute to comfort and their overall experience of CL 
wear.5,19,20

Of the two main CL disinfection solution types available (hydrogen peroxide solution [HPS] or multi-purpose 
solution [MPS]), 91% of PRSCL wearers globally were prescribed an MPS in 2023.21 While performance and user 
satisfaction with contemporary CL care options and recent innovations is high, dryness remains the most commonly 
experienced problem, with close to half of CL wearers (47%) experiencing this issue in the past year.22

Learnings over the past decade that were synthesized into landmark international scientific workshop reports in recent 
years have informed scientific understanding of, and subsequent innovation in, both CL design and CL care solution 
formulations.23,24 Specifically, these reports provided guidance on agents that could be included in care solutions to 
sustain CL surface wettability and preserve ocular surface homeostasis,23,24 and also address underlying mechanisms of 
CL discomfort, including key biophysical changes in the tear film.24 These include hyaluronan (HA) as a lubricant and 
moisturizer, erythritol, which is a four-carbon polyol that can act as an osmoprotectant/antioxidant, and potassium, which 
is a tear-native electrolyte.24–26

Based on these learnings and prior clinical and real-world experience with the original Biotrue MPS,27,28 the Biotrue 
Hydration Plus Multi-Purpose CL Solution (BHP MPS; Bausch + Lomb, Rochester, NY, USA) is an MPS formulated for 
PRSCL wearers.29,30 The BHP MPS formulation includes 25% more HA than the original Biotrue MPS to increase 
moisture retention, along with the surfactants poloxamine 1107 and poloxamer 181 as well as the electrolyte potassium 
and antioxidant/osmoprotectant erythritol to collectively help maintain ocular surface homeostasis.29–32 BHP MPS also 
contains polyaminopropyl biguanide, polyquaternium-1, and alexidine dihydrochloride as a triple disinfectant system at 
effectively low concentrations to ensure favorable ocular compatibility while also providing broad disinfection 
efficacy.29,30 BHP MPS is also formulated to a solution pH of 7.5 (within mid-range of healthy tears) to support initial 
comfort at CL insertion.33

The clinical performance and biocompatibility of BHP MPS were established in a multicenter, 3-month, prospective 
study of 127 habitual PRSCL wearers, and demonstrated high ratings for overall comfort, vision and impression, and CL 
cleanliness on removal, as well as slit lamp findings indicating favorable biological compatibility.34
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The impact of environmental and lifestyle factors on CL wear experience means real-world data on user experience 
with MPS products, including participant-reported outcomes, can provide relevant insight on product use and perfor
mance, and improve understanding of the real-world experience of PRSCL wearers.6,10,14,24,35 This in-home use test 
(IHUT) aimed to evaluate the performance of BHP MPS among habitual users of PRSCLs in a real-world setting.

Methods
Participant Recruitment and Study Design
This was a real-world survey study of patient-reported outcomes following one week of use of BHP MPS. The study 
protocol received IRB approval from Advarra prior to participant recruitment and was conducted in accordance with the 
Declaration of Helsinki. Participants were adult users of hydrophilic PRSCLs and were recruited through an online panel 
provider in the United States. Inclusion and exclusion criteria are summarized in Table S1. Successfully recruited 
participants completed and electronically signed an online informed consent form prior to enrollment, after which they 
received one 10 oz bottle of BHP MPS by post, with accompanying instructions for use, a new CL case, and a prepaid 
shipping label to return the unused portion after completing the study survey.

Participants were instructed to use BHP MPS for at least 5 days out of a 7-day week period (to allow for 
participants who may not wear CLs every single day in a 7-day week) and to start with a new pair of CLs for the first 
use. Following this 7-day period, participants returned the remaining product to the manufacturer by post and 
completed an online survey via a secure link. The survey was designed on a 7-point Likert scale to rate their CL 
wearing experience while using BHP MPS (including agreement versus disagreement for attributes such as overall 
comfort, comfort throughout the day, comfort at end of day, comfort during digital screen use, prevention of CL 
dryness, perception of CL hydration, gentleness on eyes, CL cleanliness, and overall satisfaction with CL wearing 
experience). At least 60% of completed online surveys were validated by phone (ie, phone calls were made to 
participants to confirm they indeed participated in the survey). Additional details on the study design, methodology, 
and definitions are provided in the Supplementary methods.

Sample Size
The power analysis for this study indicated a required 194 participants to detect the effect of interest, based on an 
assumed effect size (f=0.20), an alpha level of 0.05, and an 80% statistical power to detect differences across survey 
metrics. Rounding up this value yielded a target of 200 participants. Collection of 400 representative study completions 
was targeted to minimize over-quota sampling, of which an estimated minimum of 10% of any prespecified study 
subgroups would come from the representative sample.

Statistical Analysis
Baseline demographics and characteristics were captured using descriptive statistics; definitions of the regions in which 
participants lived are given in the Supplementary methods. Two-sided exact binomial tests determined if more than 50% 
of responses indicated agreement for each performance attribute (summed across the three agree responses in the 7-point 
Likert scale). All statistical hypothesis testing used a significance level of α=0.05.

Results
Participant Demographics and Characteristics
The final representative sample cohort for this study consisted of 435 participants; 65.5% used BHP MPS for ≥7 days 
during the study, 19.1% used it for 6 days, and 15.4% used it for 5 days. Mean age was 42.5 ± 12.3 years, with 42.8% of 
participants ≥45 years of age; 52.9% of participants were female (Table 1). There were no extreme imbalances in regional 
distribution, with 20.9%, 23.9%, 35.6%, and 19.5% of participants living in the East, Midwest, South, and West of the 
United States, respectively.

Nearly half (45.7%) of participants wore monthly PRSCLs, and 24.1% wore biweekly PRSCLs (Table S2). 
Immediately prior to the study, Biotrue MPS (Bausch + Lomb, Rochester, NY, USA) was the most frequently used 
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CL care solution (22.1% of participants), followed by ACUVUE® RevitaLens MPS (Johnson & Johnson, Jacksonville, 
FL, USA) and OPTI-FREE® Replenish® MPS (Alcon, Fort Worth, TX, USA; 13.6% and 12.6%, respectively); 10% of 
participants used a store or generic brand of MPS (Table 2).

The amount of time participants reported spending on digital devices at baseline is summarized in Figure 1. The most 
common activity was watching television, followed by using a smartphone/tablet: 83% and 78% of participants reported 
watching television and/or using a smartphone/tablet for ≥2 hours per day, respectively. Computer use for work was 
common, with about 55% of participants using a computer for work in an office and/or at home for ≥2 hours per day; 
53% of participants played games on a digital device for ≥2 hours per day.

The most common conditions participants reported with their habitual CLs were CL dryness and tired eyes, followed 
by eye strain and/or compromised vision (blurred or fluctuating vision), and approximately 1 in 4 participants reported 
regularly experiencing halos or glare while wearing their CLs (Figure 2). At baseline, 35/435 (8.0%) participants reported 
a likelihood of stopping wearing CLs altogether in the next 6 months.

Satisfaction and Wear Experience with BHP MPS
Participants reported satisfaction overall with how their CLs felt after using BHP MPS (98.9% agreement). Favorable 
responses were significantly better than 50% for all performance attributes (p<0.05).

At the end of the study period, 91.7% of all participants agreed that BHP MPS positively impacted how their CLs felt. This 
was consistent with results across attributes (Table 3), including keeping CLs feeling clean (96.8%), helping keep CLs 
comfortable so that eyes did not feel tired (93.1%), maintaining CL comfort throughout the day (94.7%), helping to prevent 

Table 1 Demographics of the Representative Sample

Characteristic Representative Sample 
N=435 

Mean (SD)

Age (years) 42.5 (12.3)

Age category

18–24 21 (4.8)

25–34 120 (27.6)
35–44 108 (24.8)

45–54 110 (25.3)
55–64 53 (12.2)

65+ 23 (5.3)

Gender

Female 230 (52.9)

Male 205 (47.1)

Race

White 322 (74.0)
Black or African American 45 (10.3)

Asian 44 (10.1)

Native Hawaiian or Pacific Islander 2 (0.5)
American Indian or Alaska Native 5 (1.1)

Mixed racial background 8 (1.8)

Other 9 (2.1)

Ethnicity

Hispanic or Latino/a 75 (17.2)
Not Hispanic or Latino/a 360 (82.8)

Note: Self-reported demographic characteristics at the time of entering the study. 
Abbreviation: SD, standard deviation.
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CL dryness (93.6%), maintaining comfort even when using screens for hours (92.0%), maintaining hydration throughout 
the day (94.7%), and being gentle on their eyes (96.6%). Furthermore, 94.0% of participants were likely to recommend BHP 
MPS to other CL wearers. No adverse events were reported by any of the 435 participants over the course of this study.

Table 2 Habitual Lens Care Solution

Solution Representative Sample 
N=435 
n (%)

Biotrue® MPS 96 (22.1%)

ACUVUE® RevitaLens MPS 59 (13.6%)

OPTI-FREE® Replenish® MPS 55 (12.6%)

Store brand/generic MPS 44 (10.1%)

OPTI-FREE® EXPRESS® MPS 43 (9.9%)

CLEAR CARE® Cleaning and Disinfecting Solution 21 (4.8%)

CLEAR CARE® PLUS Cleaning and Disinfection Solution 20 (4.6%)

ReNu® MPS 39 (9.0%)

OPTI-FREE® Puremoist® MPS 34 (7.8%)

COMPLETE® MPS 18 (4.1%)

Store brand/generic peroxide cleaning and disinfecting solution 5 (1.1%)

Oxysept® cleaning and disinfecting solution 1 (0.2%)

Notes: Participant-reported lens care solution used prior to entering the study. Brand names used for clarity. 
ACUVUE® RevitaLens MPS, Johnson & Johnson, Jacksonville, FL, USA; Biotrue® MPS, Bausch + Lomb, 
Rochester, NY, USA; CLEAR CARE® Cleaning and Disinfecting Solution, CLEAR CARE® PLUS Cleaning and 
Disinfection Solution, COMPLETE® MPS, Abbott Laboratories, Chicago, IL, USA; OPTI-FREE® EXPRESS® MPS, 
OPTI-FREE® Puremoist® MPS, and OPTI-FREE® Replenish® MPS, Alcon, Fort Worth, TX, USA; Oxysept® 

cleaning and disinfecting solution, Johnson & Johnson, Jacksonville, FL, USA; ReNu® MPS, Bausch + Lomb, 
Rochester, NY, USA. 
Abbreviation: MPS, multi-purpose solution.

Figure 1 Average hours per typical weekday spent on activities of interest. Responses gathered from participants reporting approximately how many hours in an average 
weekday they engaged in the specified activities while wearing their CLs. Percentage values indicate the proportion of participants reporting engaging in each activity 
(N=435). 
Abbreviation: CL, contact lens.
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Discussion
The choice of CL care solution, along with adherence to appropriate use, can influence CL wear comfort and success, and 
MPSs remain more routinely recommended by ECPs.10,21 Addressing or preventing CL discontinuation remains an 
important consideration for ECPs,5 so considering the impact of innovative options for CL care, not just CL modality and 
materials, may be an increasingly valuable part of a comprehensive approach to ensuring successful and continued CL 
wear. BHP MPS is uniquely formulated specifically to help maintain ocular surface homeostasis, with a tear-equivalent 
pH and key ingredients based on scientific research, including HA, key surfactants, potassium, and erythritol.24,29,30

This IHUT demonstrates the real-world, positive impact of BHP MPS on comfort and wear satisfaction for a large 
cohort of PRSCL wearers. The findings highlight the benefits of BHP MPS to PRSCL wearers and, by extension, ECPs 

Figure 2 Reported conditions associated with habitual contact lens wear. Responses gathered from participants answering the following question: How often, if at all, do 
you experience each of the following conditions? Responses shown were either “Frequently” or “Occasionally” (binary variable). Percentage values indicate the proportion 
of participants reporting each condition (N=435).

Table 3 Agreement with Key BHP MPS Attributes

Attribute Representative Sample 
N=435 
n (%)

Keeps CLs feeling clean 421 (96.8%)

Helps keep CLs comfortable so that eyes do not feel tired 405 (93.1%)

Helps maintain CL comfort throughout the day 412 (94.7%)

Prevents CL dryness 407 (93.6%)

Helps keep contacts comfortable even when using screens for hours 400 (92.0%)

Helps CLs stay hydrated throughout the day 412 (94.7%)

Gentle on eyes 420 (96.6%)

Likely to recommend to other CL wearers 409 (94.0%)

Notes: Based on participant responses to the indicated questions scored on a 7-point scale (strongly agree, agree, 
slightly agree, neither agree nor disagree, slightly disagree, disagree, strongly disagree). Total is based on the 
representative sample or subgroup sample. Percentages are the combined total for the top three scores (strongly 
agree, agree, slightly agree). 
Abbreviations: BHP, Biotrue Hydration Plus; CL, contact lens; MPS, multi-purpose solution.
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by supporting a positive CL wear experience. Participants perceived BHP MPS as being gentle on the eyes, kept CLs 
feeling clean, and maintained CL comfort and hydration throughout the day, factors which can contribute to overall CL 
wear satisfaction.5,7,36 Study participants reported high levels of satisfaction with BHP MPS, and nearly all reported that 
they would recommend it to other CL wearers.

The results presented here highlight the benefits of the BHP MPS formulation, in the context of the real-world lived 
experiences of a population of PRSCL wearers who almost unanimously reported regular use of digital screens 
(computer, smartphone, television), and over half reported some degree of CL dryness and tired eyes at baseline. 
Given our current understanding of the impact of digital device use in CL wearers on tear film and blink dynamics, and 
the resulting sensations of dryness or discomfort,11–13 the experiences of comfort, cleanliness, hydration, and satisfaction 
reported in this study suggest that BHP MPS can support PRSCL wear experience even for those who may be more 
susceptible to discomfort due to this lifestyle factor. This observation may have lasting real-world relevance as the 
frequency and duration of digital device use continues to increase, and those who also engage in more intensive digital 
device use, such as video game players, continue to comprise a notable demographic worldwide, which is now estimated 
at approximately 3 billion individuals.12,37

The real-world insights from this IHUT build on in vitro and clinical study evidence for BHP MPS evaluating its 
attributes, efficacy, and performance.34,38,39 Simulated wear studies have demonstrated sustained HA release by CLs 
soaked overnight in BHP MPS during 20 hours of simulated wear, and greater HA release from CLs soaked in BHP MPS 
versus Biotrue MPS-soaked CLs over the first 12 hours of simulated wear.39,40 These findings align with the participant- 
reported feelings of hydration and comfort reported here. The antimicrobial efficacy of BHP MPS was demonstrated to 
be equivalent to HPS, and more effective than other MPS options, based on the International Organization for 
Standardization (Geneva, Switzerland) 14,729 stand-alone test protocol.38,41 That study validated the BHP MPS unique 
triple disinfectant system against multiple challenge microorganisms, representative of those associated with microbial 
keratitis, in the setting of the manufacturer-recommended soak time.38,41 Importantly, findings from the present study 
suggest that the BHP MPS disinfection capability does not compromise CL wearer comfort, with over 95% of 
participants reporting BHP MPS as being gentle on their eyes. The current study also demonstrates real-world 
consistency with observations from a prospective clinical trial of BHP MPS, which demonstrated positive ratings across 
all the evaluated clinical and subjective performance attributes.34

Strengths of the present study include the IRB-approved real-world pragmatic study design to collect data on 
contemporary CL wear experience, which included a large PRSCL wearer population across the United States. The 
enrolled population was reflective of the potential variety of PRSCL wearers seen in clinical practice2,3 based on 
participant demographics including age (with >40% being 45 years of age or older), gender, and racial/ethnic diversity, 
and it included users of a range of CL wear types and prior CL care solution options (including both commercial and 
generic brands) at baseline.

The findings should be considered in the context of limitations intrinsic to the study protocol, including the subjective 
and self-reported nature of the data collected. There was no direct monetary compensation offered specifically for this 
study; however any standard incentive typical of online panel providers could be considered in the interpretation of the 
present findings. Although enrollment achieved the required sample size to detect differences across survey metrics, no 
masked control or comparator arm was included, which precludes conclusive statements regarding the impact of BHP 
MPS versus a specific comparator solution. Current sample numbers also prevent formal comparisons of performance 
between BHP MPS and specific prior CL care solutions.

The findings presented here indicate that BHP MPS offers favorable comfort and satisfaction alongside its established 
robust antimicrobial efficacy for PRSCL wearers. Areas for additional analysis and future work to expand on the findings 
presented here include exploration of the impact of BHP MPS on additional subgroups of interest, such as those who 
report wearing CLs for particularly extended periods of time (≥10 hours per day). Analysis according to baseline causes 
of CL dissatisfaction and baseline self-reported CL dryness could be informative, and evaluating the impact of CL 
wearers’ positive experience with BHP MPS on their reported attitudes towards considering CL discontinuation would 
also be of interest. Although the present representative sample included a relatively small number of participants who 
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met study definitions for being on the verge of discontinuation, further analysis of a sample of participants enriched with 
those who meet this criterion is an area of active exploration.42

Conclusion
The present IHUT provides valuable insights into the real-world experience of PRSCL wearers using BHP MPS. This 
unique formulation demonstrated strong performance in a real-world cohort of PRSCL wearers, across all criteria 
evaluated, and improved CL wear experience. Although the findings should be considered with respect to limitations 
inherent to real-world survey studies in general, overall these results further support recent clinical trial evidence in 
demonstrating the positive impact of BHP MPS on self-reported CL wearer comfort and add to the body of evidence 
indicating that BHP MPS is a high-performance care option for both CL wearers and ECPs to consider.

Abbreviations
BHP, Biotrue Hydration Plus; CL, contact lens; COVID-19, coronavirus disease of 2019; ECP, eye care practitioner; 
HA, hyaluronan; HPS, hydrogen peroxide solution; IHUT, in-home use test; IRB, institutional review board; MPS, multi- 
purpose solution; PR, planned replacement; PRSCL, planned replacement soft contact lens; SCL, soft contact lens; SD, 
standard deviation.
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