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Abstract

Dosage accuracy is a critical requirement for medical devices based on cannabidiol microemulsions.
Some users of NegEnt Micellar Drops, CE Medical Device, reported a shorter-than-expected duration
of the bottle equipped with a pipette dropper, suggesting possible variability in drop formation. This
study compares the precision and homogeneity of drops delivered by a pipette dropper versus a
pharmaceutical-grade gravity dropper. Twenty subjects participated in a controlled drop-weight test,
followed by a 30-day longitudinal assessment. Results show significantly lower variability with the
gravity dropper (SD +2 mg) compared to the pipette dropper (SD +5 mg), with statistical significance
(p <0.05). The second phase confirms the stability of the gravity system over time. We conclude that
the gravity dropper ensures more accurate and reproducible dosing, improving the clinical reliability
of the medical device.
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Introduction

Dosage accuracy is essential for medical devices based on microemulsions, particularly when
the active ingredient is present in micellar form. The pharmaceutical literature indicates that drop
formation is influenced by multiple physical and rheological factors (Lachman et al., 1986;
Washington, 1996).

Furthermore, European regulations require medical devices to ensure stable and reproducible
delivery throughout their entire period of use (European Commission, 2017).

To verify the hypothesis that the pipette dropper was intrinsically less precise than a gravity
dropper, a two-phase experimental study was conducted.

Subjects, Materials and Methods

Twenty subjects (10 males and 10 females), young adults with a mean age of 34 + 6 years, were
enrolled and divided into two groups of 10 participants each.
Each subject was instructed to:

Dispense 10 drops onto a laboratory precision scale

Record 10 individual weight measurements

Repeat the procedure using the assigned dropper (pipette or gravity)

In the second phase, 10 volunteers used a bottle equipped with a gravity dropper for 30 days,
taking five drops twice daily and recording drop weight at three time points (beginning, middle, and
end of the month).

The methodology follows EMA standards for the evaluation of oral solutions (European
Medicines Agency, 2020).
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Results

Phase 1

The gravity dropper showed significantly lower variability (SD +2 mg) compared to the pipette
dropper (SD +5 mg), with statistical significance (p <0.05).

These findings are consistent with the literature on microemulsions and surfactant-based
delivery systems (Torchilin, 2006).

Phase 2

Subjects who previously showed high variability with the pipette dropper displayed values
similar to those of the gravity dropper group. The drop weight remained stable across all 30 days,
indicating that:
e  Dbottle opening
e daily use
e  progressive emptying

did not affect the amount delivered.

Discussion

The pipette dropper proved less precise and less reproducible than the gravity dropper.
The greater variability observed with the pipette dropper is consistent with Washington’s (1996)
findings on the sensitivity of drop formation to operational conditions.

Conclusions

The gravity dropper ensures more accurate and reproducible dosing, in accordance with
European regulatory requirements (European Commission, 2017).

For this reason, the gravity dropper has been adopted as the standard dispensing system for
NegEnt Micellar Drops, CE Medical Device.
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