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Abstract

Anew conceptforindividualising the dosage of drugsin solid formis presented. The principle is based on the use of standardised
units (microtablets), each containing a subtherapeutic amount of the active ingredient. The required dose is fine-tuned by counting
out a specific number of these units. The microtablets are counted electronically from the attached cassette by the automatic
dispensing device. The individual dose is set and the dispenser counts and delivers the correct number of microtablets. The
usefulness of the automatic dispenser concept and acceptability of the apparatus were evaluated in patients with Parkinson’s
disease (PD). After initial instruction on use of the dispenser, 20 patients operated it themselves. All patients were generally
satisfied with their management of the automatic dispenser and most would be happy to use the device again. Further technical
development is required before use in clinical practice, but the current prototype may be acceptable for some patients. It is
concluded that the final version of the automatic dose dispenser concept will offer potential forimprovement of drug administration
for patients with PD or other diseases requiring individual dosage.
© 2003 Elsevier B.V. All rights reserved.
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1. Introduction such as gender, age, weight, ethnicity and environ-
ment, as well as details such as genetically controlled
1.1. Background drug-metabolising enzymeSjpqvist, 1999. Further,

the administration of the right drug in the wrong
In the development of new drugs, the recommended dosage can result in adverse effects or decreased ef-
dosages are selected in accordance with patient pop-ficacy, especially for drugs with narrow therapeutic
ulation averages. However, over the past few years, indices. Fredholm and Sjoqvist (2001¢laim that
the importance of individualised dosage has been these problems have increased rather than decreased
discussed in various medical publications. Individ- over recent years and that it should be possible to
ual dosages should reflect interpatient differences avoid adverse effects by using individualised dosages.
For example Evans et al. (1998)emonstrated that
"+ Corresponding author. Tek+46-18-471-00-00: individqalising the dosages of methotre;xate in chi'I-
fax: +46-18-471-42-23. dren with B-lineage acute lymphoblastic leukaemia
E-mail address; christer.nystrom@farmaci.uu.se (C. Nystrom).  Significantly improved outcomes without increasing
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toxicity. It is believed that, in future, molecular di- course that dispensing small amounts of powdered
agnostics will be used to identify genetic polymor- drugs “by weighing” requires the use of a balance
phisms in drug-metabolising enzymes, transporters with adequate precision. An alternative approach in-
and receptors in order to individualise, and thereby volves the technique of administration “by volume”,
optimise, drug therapyHvans and Relling, 1999 as has traditionally been used in tableting and capsule

The oral tablet is still the most commonly used filling. The patients dispense their own dose from the
dosage form, with advantages such as cost effective bulk powdered or granulated drug with a measuring
manufacturing along with convenient handling and spoon. This approach has been available for a long
administration for the patient. Hitherto, although the time for some of the less potent drugs, where the
tablet form has many advantages, it has not always demand for an exact dose is less pronounced. It is,
been suitable for the fine-tuning of doses to individual however, obviously much more difficult to achieve
patients. Normally, there are only a limited number a precise volume or dose when using a spoon than
of standard tablet strengths. Combining tablets con- when using the standardised filling of a die during
taining different amounts of the active substance has automatic tableting procedures.
been one method of achieving a more individualised  Inthis paper, the concept of individual drug dispens-
dose. However, this approach is not very convenient ing “by counting” is presented, as a potential solution
for the patient, who has to handle several different to the above-mentioned shortcomings. This new con-
tablet containers and take different numbers of tablets cept is based on the use of standardised dosage units,
that may be confusingly similar in dimension and each containing a subtherapeutic amount of the active
shape. Further, it is not cost effective for the manu- ingredient. Subsequently, by counting out a specific
facturer to produce a manifold of tablets containing number of these units, a therapeutically effective dose
differing doses. Dividing tablets is also a common can be achieved. Tablets, containing, for example,
and simple technique of obtaining smaller doses, but 2—20% of the required dose, would be an effective
some patients, e.g. those suffering from movement dosage form for this method. Each unit should contain
disorders and elderly people, could have difficulties as close as possible to identical amounts of the active
with this. Breaking tablets by hand can also decrease ingredient. It would thus be possible, by counting
dose uniformity, which can cause problems for some these tablet units, to adjust the dose for each specific
patients, especially those using drugs with narrow patient. The required precision could in principle be
therapeutic indicesTeng et al., 200R In spite of obtained by utilising monosized pellets or granules
the obvious drawbacks associated with combining instead of tablets. However, current techniques such
tablets of different strengths or splitting tablets con- as extrusion/spheronization, wet granulation, spraying
taining standard doses, these approaches are someento excipient beads, etc. do not allow the production
times applied because of a lack of more effective of close-to-identical granular units. This can only be
alternatives. Levodopa for treatment of Parkinson’s achieved by traditional tableting compression method-
disease (PD) Granérus, 1999 morphine for pain ology. Thus, in this paper, tableting was used to obtain
relief (Hasselstrom and Olsson, 199%vothyroxin units of relatively small dimension, each containing
for hypothyroidism Hallengren, 199Pand warfarin a precise, subtherapeutic amount of the active in-
for anticoagulation Bergqvist and Johnsson, 1999 gredient. Because of the relatively small dimensions
all require individualised dosages, and administration (diameter: 3 mm, thickness: 1.3 mm) of these tablets,
of these drugs involves the dispensing of tablets with they are hereafter referred to as microtablets.
different doses or the use of divided tablets.

1.2.2. The counting device

1.2. The new concept Because of the limited dimensions of the tablets,
some kind of counting device is required for patient
1.2.1. The principle assistance. In this paper, an automatic dose dispenser

In principle, despite their antiquity, divided powder is described and evaluate&ig. 1). This is an im-
dosage forms have the distinct advantage of permit- proved and upgraded version of a prototype presented
ting fine tuning of the dose. The disadvantage is of previously @Aquilonius et al., 1998 The dispenser
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Fig. 1. The dose dispensing device, consisting of a cassette filled with microtablets (A), plastic components (B), electronic motor (C), and
a photocell (D) which monitors the number of microtablets transported from the cassette to the receiving compartment (E). An actuator (F)
releases the microtablets into a collecting vessel or a glass of water. The digital display (G) and buttons (H) are used to adjust the dose.

comprises a cassette filled with microtablets, buttons ability (the “off” period) and can include dyskinesias
operated by the patient (with an associated digital during the “on” period and akinesia with or without
display) for dose adjustment, a battery-driven elec- rigidity and tremor during the “off” periodNlarsden
tronic motor, a photocell monitoring the number of and Parkes, 1936 Dyskinesias, the most common
microtablets dispensed from the cassette to a receiv-adverse effect of levodopa, are abnormal, involuntary
ing compartment, and an actuator, by which the mi- movements associated with each dose in patients with
crotablets are emptied from the receiving compartment advanced disease. The development of dyskinesias
into a collector or a glass of watdfify. 1). The useful- and the “on-off” phenomenon have been attributed to
ness of the automatic dose dispenser and patient accepthe duration of levodopa treatment but may also be
tance of the device were evaluated in patients with PD. attributable to high doses of levodopslgrsden and
Parkes, 1976; Rinne, 1983t is possible to obtain
1.3. Evaluation of the dispenser in patients with more stable plasma levodopa concentrations (thus
Parkinson’s disease potentially minimising motor fluctuations) by using
an intraduodenal infusion of levodopa (eByedberg
PD is a progressive, disabling neurological disorder, et al., 1993; Nilsson et al., 20Dar controlled-release
which is mainly caused by loss of dopamine-producing levodopa tablets (e.@rahnén et al., 1992ather than
neurons in the substantia nigra pars compacta andconventional oral tablets. However, for patients in the
results in a lack of dopamine in the braiAdid, early stages of PD, the adverse effects of levodopa
1991, for review). Since the late 1960s, levodopa has can often be managed by minimising or titrating the
been the most effective pharmacological treatment dose on an individual basi®grif, 1999.
of the diseaseles, 2002for review). While initial At present levodopa tablets containing 50, 100,
treatment with levodopa is often successful, after 3-5 200 and 250 mg of the drug are available. Dividing
years patients begin to experience motor complica- the 50 mg tablets allows dosage adjustments in 25 mg
tions. Fluctuations in motor response appear, firstly steps. More refined dosage adjustment would offer
in a so-called “wearing off” of efficacy (motor fluctu- potential for further reduction of adverse effects, as
ations appearing at the end of each dose as drug con-discussed above. The time spent by a patient wait-
centrations fall) and later in an “on-off’ phenomenon ing for the previous dose to take effect can occupy
(Marsden and Parkes, 1977; Wooten, 1988he as much as 70% of the “off” periods (periods of no
“on-off” phenomenon involves unpredictable fluctua- drug effect) experienced by the patiehtgrims et al.,
tions from effective mobility (the “on” period) to dis- 2002, implying that levodopa doses should be taken
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more frequently. However, if the dosage interval is includes an electronic automatic dose dispenser for
reduced, the dose itself must be lowered and more adjustable individualised delivery of a specific num-
finely tuned. Dissolving the drug in water and adding ber of microtablets. Further, patients with PD tested
ascorbic acid to make a levodopa/carbidopa/ascorbic the usability of this dispensing device and offered
acid solution (LCAS) may have some advantages their opinion of the concept.
over standard tablet&(rth et al., 1993; Kurth, 1997
for review). Firstly, LCAS offers the opportunity for
dose adjustment and, secondly, the solution is less2. Materials and methods
dependent on gastric emptying which, if irregular,
can cause marked fluctuations in plasma levodopa 2.1. Materials
levels after administration of tabletdlyholm et al.,
2002. However, a study byerhagen Metman et al. Drugs. levodopa (Apoteksbolaget, Sweden) and
(1994)did not find any significant difference between carbidopa (Apoteksbolaget, SwedeRjller: micro-
tablets and LCAS regarding plasma levodopa os- crystalline cellulose (MCC; Avicel PH 101, FMC,
cillations and motor response fluctuations, although USA), crystalline lactose of-lactose monohydrate;
absorption and peak plasma levodopa concentrationsDMV, The Netherlands)Granulation liquid: ethanol
occurred more quickly with LCAS. A single-dose (95%, w/w, Solveco Chemicals AB, Sweden) con-
crossover study of a dispersible levodopa formula- taining 10% (w/w) polyvinylpyrrolidone (PVP; Kol-
tion versus the standard form confirmed the shorter lidon 25, BASF, Germany) as a binddrubricant:
time to peak plasma levodopa concentratidderitin magnesium stearate (Kebo Lab, Sweden).
et al.,, 1999. Further, in a double-blind crossover
comparison of LCAS and standard tablets, patients 2.2. Characterisation of materials
responded to LCAS with significantly improved “on”
time, without an increase in the severity of dyskinesia  The apparent particle densitB.S. 2955, 19580f
(Pappert et al., 1996A follow-up of the patients in the materials was assessed using a helium pycnome-
that study revealed that LCAS therapy was success-ter (AccuPyc 1330 Pycnometer, Micromeritics, USA)
fully continued for up to 9 yearslénko et al., 2002 (n = 3). Blaine permeametnK@aye, 1967 was used
However, using LCAS for individual dosage adjust- to determine the external specific surface area of all
ment still involves division of tablets or swallowing powders (except magnesium stearate) and the surface
an accurate volume of liquid to achieve the right areas were corrected for slip flow because of the small
dose. particle size Alderborn et al., 198p
For a levodopa dose range of 5-200 mg, individ-
ual oral doses with a sensitivity of 5mg would be 2.3. Compaction of microtablets
desirable. This could theoretically be accomplished
by the patient manipulating a large number of 5mg  Levodopa (25.09), carbidopa (6.25g) and MCC
tablets. The small size of these tablets coupled with (28.75g) were mixed in a glass jar in a tumbling
the motor dysfunction experienced by patients with mixer (2L Turbula mixer, W.A. Bachofen AG, Basel,
PD suggest that the patients could require help in Switzerland) at 120 rpm for 5 min. Ethanol containing
handling the tablets and taking the correct dose. This 10% (w/w) PVP (30 ml) was added during stirring and
could be achieved by using the automatic dose dis- the granulation mass was pressed through ap500
penser described above. For the application of PD, sieve (Retsch, Germany). The granulate was dried at
the dispenser would then contain microtablets, each room temperature for 48 h. The dry granulate was then
containing 5mg levodopa and 1.25mg carbidopa. sieved (30Gum), magnesium stearate powder (0.5%,
The automatic dispenser delivers the correct dose for w/w) was added and the combination was mixed in
each patient who then is able to swallow them either glass jars in the tumbling mixer for 2 min. Tablets
undissolved or dissolved in liquid. were made in a single punch press (Diaf, Denmark)
The aim of this study was thus to present and using 3mm flat-faced punches and a hopper shoe.
evaluate a new drug administration concept, which The tablet weight was held constant at 12mg and
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the height at 1.3 mm. For the handling study, placebo

tablets were prepared in the same way but containing

lactose (12.0g) and MCC (48.0 g) instead of levodopa
and carbidopa.

2.4. Characterisation of tablets

All tablets were stored at 40% relative humidity
(RH) for at least 48 h before characterisation.

2.4.1. Tablet weight, thickness and diameter
Twenty tablets were weighed on an analytical bal-

141
2.5. The automatic dose dispensing device

The cassette portion of the device, which can be
manually refilled but is also planned to be available
as a new prefilled cassette for convenience, con-
tains >2000 microtabletsF{g. 1). The microtablets
are transported within the dispenser by the plastic
components which are moved by a battery driven
electronic motor. A photocell monitors the number
of microtablets transported from the cassette to the
receiving compartment and the electronic motor stops
when the preset number of microtablets has passed the

ance and the dimensions (height and diameter) were photocell. The actuator then causes the microtablets

measured using a manual micrometer.

2.4.2. Porosity

The tablet porosity was calculated from the dimen-
sions and weight of the tablet and apparent parti-
cle density of the mixture, calculated according to
Jerwanska et al. (1995)

2.4.3. Friability

The friability of the tablets was measured using
the Roche friability apparatus (Erweka Apparatebau
GmbH, Germany). Forty-one tablets corresponding to
a weight of approximately 0.5 g were weighed before
and after rotating for 4 min at a speed of 25rpm and
the weight loss was calculated & 3).

2.4.4. Tendle strength

A diametral compression test (Holland C50, UK)
was performed and the radial tensile strength of the
tablets was calculated accordingFell and Newton
(1970)(n = 20).

2.4.5. Assay of levodopa and carbidopa

The content of levodopa and carbidopa in 20
microtablets was analysed using
high-performance liquid chromatography (HPLC)
with electrochemical detection (ESA 5100A). The
method is a modification of one previously reported
(Bredberg et al., 1993The mobile phase consisted of
0.05 M phosphate buffer (pH 2.8) with 10% methanol.
The HPLC system was equipped with a 5A5 Hyper-
sil C18 reversed-phase column (150 muml.6 mm,
5wm). The oxidation potential for detector one was
0V and for detector twot0.4V; the flow rate was
1 ml/min.

to be emptied from the receiving compartment in the
device into an external collector or a glass of water. A
digital display guides the patient through the process,
i.e. using the buttons, the patient starts the dispenser
device and sets the correct dose; instructions then
appear to empty the microtablets from the device
into the collector. The weight of the device, without
microtablets, is 232 g and the dimensions are 132 mm
(height), 63 mm (width) and 32 mm (thickness).

2.6. Handling study

2.6.1. Patients

Twenty patients with PD (7 women and 13 men)
gave their written informed consent to participate in
the usability study. Patients were recruited consecu-
tively at the Uppsala University Hospital neurology
clinic and the only exclusion criterion was dementia.

2.6.2. Testing procedure

Patients were characterised according to medica-
tion, concomitant diseases and severity of PD. The
unified PD rating scale (UPDRS), parts | (mentation,
behaviour and mood), Il (activities of daily living) and

reversed-phaselV (complications of therapy) were applied along with

the Modified Hoehn and Yahr scale for staging of dise-
ase severity scored from 1 toBghn and Elton, 1997

All patients were instructed once on how to use
the dispensing device. After the demonstration, the
patients were asked to operate the dispenser them-
selves. Any additional instructions were recorded.
Patients were asked to start the dispenser, to set the
dose to 65 mg (from a default dose of 20 mg), to con-
firm the dose and to release the 13 microtablets into
a glass. The patients were also asked to pick up five
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microtablets from the table. These tests were observed50%, w/w), a granulate was prepared in order to
by two investigators, who recorded the outcomes. The increase the compactability of the materials while re-
first five patients were observed by both investigators taining uniformity of drug content. The mean weight
who reached a consensus on how to assess the perforef the tablets, the average content and the uniformity
mance of the tasks. Then the tests were observed byof levodopa and carbidopa content were all within
one investigator per patient. Any difficulties in assess- the limits specified by thé&european Pharmacopeia
ing the outcome were discussed to reach concordance (2002) (Table 2. This implies that only minor seg-
After the tests, all patients answered 15 questions on regation had occurred during processing (i.e. mixing,
their impressions of the method. Only placebo mi- granulation, and tableting).
crotablets were used for the tests and patients did not As described inSection 2 the tablets are stored
ingest any microtablets. The study was approved by in the cassette and transported within the dispensing
the ethics committee of Uppsala University. device by mechanical movement of the plastic compo-
nents. Therefore, it is important that the microtablets
are sufficiently strong to withstand this treatment, i.e.

3. Results and discussion both storage within the cassette and transportation
through the device. The results showed that the mi-

3.1. The microtablets crotablets containing levodopa and carbidopa were
relatively dense (porosity 11.2%) with both high ra-

3.1.1. Characteristics of the microtablets dial tensile strength and low friabilityTable 2. A

The composition of the microtablets and the den- common industrial specification limit for friability
sities and specific surface areas of the materials areis a maximum weight loss of 1.0%. The obtained
presented iTable 1 Since the microtablets contained Vvalue (0.44%) is well within this limit and should be
a relatively large amount of drug (approximately sufficient in this context. During the handling study,

Table 1

Primary characteristics of test materials and composition of the microtablets

Material Apparent particle density (g/Gy# External specific surface area {fg)P Composition (mg)
Levodopa 1.503+0.000) 1.3 £0.05) 5.00

Carbidopa 1.466+0.002) 8.5 £0.31) 1.25

MCC 1.564 (-0.002) 0.33 £0.06) 5.69
Magnesium stearate 1.0740.004) < 0.06

Total 1.52 12.00

a8 Measured with a helium pycnometer (AccuPyc 1330 Pycnometer, Micromeritics, USA). M&dn, n = 3.
b Measured with a Blaine permeamet&age, 1967; Alderborn et al., 1985Mean+ S.D., n = 3.

¢ Not determined.

d particle density for the mixture, calculated accordingléowanska et al. (1995)

Table 2

Primary characteristics of microtablets

Tablet Tablet Tablet Friability? Radial tensile Mean content of Uniformity of content of
weighf height porosity?* (%) strengti? levodopa and levodopa and carbidopa
(mg) (mm) (%) (MPa) carbidop& (mg) (min—max) (%)

12.3 1.32 11.2 0.44 3.89 5.12:0.097} 96.3-102.8

(£0.29) @0.02) @2.3) (£0.01) @0.37) 1.22 £0.022} 96.6-104.0

a8 Mean#+ S.D., n = 20.
b Mean+SD., n = 3.
¢ n=20.

d Levodopa.

€ Carbidopa.
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placebo tablets were run through the dispensing de- whereas the other patients had some or major prob-
vice several times with only small amounts of weight lems. The patient on continuous levodopa infusion
loss estimated. However, it will be important to study did not take any other drugs and therefore did not
tablet strength and friability in detail in the develop- have to remember any dose intakes. Patients were at
ment of the final version of the device, to ascertain all various stages of PD using the Modified Hoehn

that the tablets can withstand this handling. and Yahr scale “at worst” score (3 patients at stage 1,
2atl15,3at2,4at2.52at3,3at4and 3 at5). The
3.2. The patient study mean UPDRS score (parts I, Il and 1V) was 23 (range
6—38). All patients were able to handle the dispensing
3.2.1. Patient characteristics and medication device independently. One patient had rheumatoid

The patients were on average 65 years of age arthritis but this did not affect her ability to handle the
(range 49-79 years), with a mean duration of PD device. One left-handed patient used his right hand
of 8.5 (range 0-26) years and exposure to levodopa for operating the device without difficulty. This is an
of 7.2 (range 0-24) years. Nineteen of the patients important finding, suggesting that the device can be
took levodopa a mean of 5.3 (range 3-9) times per used by hemiparkinsonian patients whose dominant
day and one used a continuous enteral levodopa in-hand is affected.
fusion Bredberg et al., 1993; Nilsson et al., 2001
Two of the patients used a continuous apomorphine 3.2.2. Test results from the handling study
infusion Pietz et al., 1998concomitantly with oral The results from the handling test are shown in
levodopa. The mean total daily dose of levodopa was Table 3 All patients were generally satisfied with their
692 mg (range 200-2160). Nine patients divided their own management of the automat, suggesting that, from
tablets for dose optimisation, five had no difficulties a management point of view, the present prototype
with the process but two reported difficulties and could be used for daily treatment with little instruction
two always required help. A few patients were us- required.
ing a tool, obtained from the pharmacy, for dividing Seven patients were able to start the device prop-
tablets. One patient divided her tablets into pieces erly, while 13 either pressed the button too long or
smaller than half a tablet with a pair of scissors. Nine more than once, due to tremor. It was apparent that
patients reported that they used extra levodopa whenthe buttons were too sensitive. Entering the dose was
needed. Eleven patients used other antiparkinsonianalso difficult for some patients because of this high
medications concomitantly with levodopa; all 11 took sensitivity. All patients could release the microtablets
dopamine agonists, 3 also took a catecDahethyl into the glass. Since the microtablets were very small,
transferase-inhibitor, 4 took a monoamine oxidase-B it was anticipated that patients with tremor and/or
inhibitor and 1 took amantadine. Five patients re- dyskinesia might find it troublesome to handle them.
ported no difficulties in remembering dose intakes, However, since all patients managed to pick up five

Table 3

Patient testi{ = 20)

Patient tasks Investigators’ assessments of the patients’ performance Patients’ @answers
Without Some After repeated  Cannot perform Yes No
problems difficulties instructions the task

Starting the dose dispensing device 7 1 12 0 20 0

Entering dose 14 5 1 0 20 0

Confirming dose 19 1 0 0 20 0

Releasing tablets 19 1 0 0 20 0

Pouring tablets into a glass 20 0 - 0 20 0

Picking up five tablets from table 20 0 - 0 20 0

2 To questions on ability to perform each task, such as “Do you think that you were able to start the dose automat?”, etc.
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Table 4
Patients’ opinions of features of the device
Acceptable Too light Too heavy No opinion

Weight of device? 13 0 7 0

Too small Too large
Size of device? 6 0 14 0
Size of buttons? 13 7 0 0
Size of text on display? 9 11 0 0

Too long
Time for delivery? 18 1 1

tablets from a flat surface (a table), the size seems ade-were interested in using the device for their own
guate for manual handling if needed. One patient also medication, thus replacing the conventional levodopa
claimed that she would like to use the microtablets tablets. The patient on the levodopa infusion said that
for her medication, but felt no absolute need for using he would not exchange his infusion for microtablets,
the dispensing device. The assessment of the patient’sbut would prefer microtablets before standard tablets
ability to handle the device was mostly made by one in- if he had to choose. One patient was newly diagnosed
vestigator. Some of the assessments were subjectivelywith PD and preferred ordinary tablets, but he stated
rated, which might result in bias. However, all patients he would possibly change his mind in the future. One
reported that they were able to perform all tasks, which patient claimed that conventional tablets were easier
is the ultimate aim of the concept, regardless of any and another did not want to use the device since he
initial difficulties or need for repeated instructions. already took a great number of other medications. All

The patients were also asked their opinion of the patients were open to the idea of using an alarm to re-
concept and most patients were positive about future mind them of dose timing; however, one patient who
use, but many mentioned modifications of the current already used an alarm watch did not need this option
prototype Table 4. Most patients found the device in the dispensing device. Another patient stated a
too large and some thought it too heavy. Many pa- preference for a discreet alarm, e.g. a vibration only,
tients suggested changing the size to more closely again with reference to cellular phones. The outcome
resemble that of cellular telephones. The buttons were of the tests was not clearly correlated with age or PD
too small for seven patients and the text of the display severity. These results are consistent with the results
was considered too small by 11 patients; however, all from the study of a previous prototype of the device
patients were able to read the text. All patients but in 14 patients with PDAquilonius et al., 1998 The
one felt comfortable with the automatic counting of mean Modified Hoehn and Yahr score was slightly
the correct dose, but some claimed they would check lower in that group, 2.2 (range 1-4) versus 2.75 in
the number of tablets for the first few times of use our group. All patients but one in the previous study
(Table 5. All but one were positive about the con- emphasised a need for the dose dispensing device
cept of dose administration in general and 17 patients concept.

Table 5
Patients’ opinions on possible future use of the dose dispensing device

Yes No No opinion
Would you rely on the correct dose being dispensed by the device? 19 1 0
Is this concept a good idea for dose optimisation of levodopa? 19 1 0
Would you like to use this device instead of regular levodopa tablets? 17 2 1
Would you like an alarm in the device as a dose intake reminder? 19 1 0
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