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Introduction

Elderly people frequently suffer from chronic diseases and 
are consequently often polymedicated. In nursing homes and 
geriatric hospital wards, they are administered a daily average 
of 6 to 8 drugs, corresponding to 6 to 20 tablets, pills or 
capsules (1). The prevalence of dysphagia increases with 
age: at least 15% of the elderly population and over 50% of 
residents in nursing homes are affected by dysphagia due 
to stroke, cancer, Parkinson’s disease, Alzheimer’s disease, 
Sjögren’s syndrome and some medications that can cause 
xerostomia. Dysphagia increases the risk of aspiration 
pneumonia. The consequent beverage and food refusal can 
lead to dehydration, anorexia, malnutrition and potentially even 

death. As a precaution, these patients are often given blended 
food (2). Nursing staff is also obliged to crush tablets, to open 
capsules, and to mix drugs into textured food, frequently made 
with blenders.

Crushing drugs can induce chemical (e.g. oxidization, 
acid-basic interaction) and pharmacologic problems (such as 
with gastro-resistant tablets) (3). Listing of drugs authorized 
for crushing and consensual recommendations for their 
administration have been published by several groups of 
experts (4, 5). According to recommendations: (1) physicians 
should limit drug prescription, (2) pharmacists should propose 
alternative formulation such as oral drops whenever possible, 
and (3) nurses should only crush authorized drugs, they should 
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The present study aimed to evaluate the taste of the ten drugs most frequently prescribed in nursing homes, in 
order to determine which drugs are acceptable or not when crushed and mixed into food. Methods: This one-
step observational study was designed like a food or wine tasting. A jury of healthy volunteers was recruited 
among medical staff (8 volunteers) and other people involved in food and gastronomy (8 volunteers, including 
a starred Chef). Every tablet or capsule was mixed into 100 mL of berry-flavored jelly or apple sauce. It was 
a blind tasting of 24 verrines, containing the ten drugs randomly distributed, a control without drug and a 
combination of the 6 top-list drugs. Twelve jelly verrines were followed by 12 apple sauce verrines. Tasters spat 
the spoonful content out after they had assessed its taste. Each verrine was scored from 0 (bad taste) to 10 (good). 
Qualitative and free comments were also recorded. Results: The lowest scores were attributed to the combination 
of paracetamol, alprazolam, furosemide, levothyroxine sodium, memantine and zopiclone (1.5 + 1.6; 0 to 5), 
followed by zopiclone (1.9 + 2.3; 0 to 8), clopidogrel (4.3 + 2.1; 1 to 7) and paracetamol (4.6 + 1.8; 1 to 8). 
All these drugs had a long-lasting bitterness. Zopiclone mixed and alone was qualified as unbearable and one 
participant exhibited nausea by taking it. Five participants did not take lunch after the study for lack of hunger 
(5/16: 31.3 %). Drug-free jelly and apple sauce were scored 6.7 + 1.4 (4 to 9) and 7.1 + 1.1 (5-9.5), respectively. 
Other scores ranged from 6.1 to 7.9, for alprazolam, ramipril, oxazepam, levothyroxine sodium, donezepil and 
furosemide. Conclusions: The taste of some drugs may be unbearable when they are crushed and mixed into 
food, and caregivers should avoid mixing a bad-tasting drug with the other drugs. There are wide differences of 
taste acceptability from one person to another. Thus, during workshops, every patient could taste once separately 
any single drug in his prescription list. If a bad taste leads to drug refusal, caregivers should inform physicians 
and pharmacists, who in turn should seek alternative medical solutions (drug discontinuation or substitution). 
Caregivers could also seek alternative food or administration conditions. On a mid-term basis, pharmaceutical 
companies should also develop specific pharmaceutical forms, as they do for children.
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do so separately just before administration and they should mix 
them into separated food servings (3). Usually, nurse’s aides 
are charged with giving both food and drugs to patients, and so 
this task often falls on them. Soft/liquid and sweet food under a 
small volume is generally preferred, such as jelly, apple sauce 
or dairy products (100 to 125 mL/serving).  

In nature, many poisons are alkaloids stimulating bitter taste 
receptors, and bitterness mediates an aversive response to toxic 
food (6). Many drugs have a bitter taste, too, and when they are 
crushed into food, there is a risk of developing food aversion.  
But the sensorial aspect of crushing drugs has scarcely been 
studied in geriatric populations. Published studies focus mainly 
on anti-inflammatory medicines (prednisolone, diclofenac), 
antimalarial medicines (mefloquine, artemether, lumefantrine) 
and antihypertensives (amlodipine, candesartan, etc.), generally 
involving pediatric patients (5–12)

The present study aimed to evaluate the taste of the ten 
drugs most frequently prescribed in nursing homes, in order 
to determine which drugs are acceptable or not when crushed 
into food, from a sensorial point of view. The medical 
objective is to limit drug refusal and anorexia. The study was 
designed like any food or wine tasting, with a jury of healthy 
volunteers recruited among medical staff (eight volunteers) 
and other people involved in food and gastronomy field (eight 
volunteers).  

Material and methods

The study was a one-step observational study carried out in 
June 2014 in the Department of Clinical Research of the Nice 
University Hospital. It was a phase I study with a cohort of 
16 volunteers (Table 1). Investigators and participants were 
unpaid. Participants were recruited by the investigators in 
professional and personal settings. Non-inclusion criteria were 
untreated severe disease, allergy to any of the drugs to be 
tested, age over 70, pregnancy or breast-feeding. Current drug 
prescription was not an exclusion criterion. The morning of 
the study, just before the test session, the main investigator 
in charge of the study performed medical consultations and 
obtained written informed consent from all of the participants. 
They were given an emergency hospital phone number 
available night and day for a one-week follow-up, if necessary.

The ten drugs tested were selected as the top-list of the drugs 
prescribed in 2013 in the 596 nursing homes of the Groupe 
Korian, in France, Germany, Italy and Belgium. Only tablets 
or capsules with crushing authorization were selected (4, 5) 
. Whenever applicable, the lowest dosage was selected. The 
drugs were provided by the hospital pharmacy. Every tablet or 
capsule was mixed into 100 mL of berry-flavored jelly (Valade, 
France) or apple sauce (Andros, France). A volume of 5 mL 
of each preparation was distributed in small transparent plastic 
cocktail cups (verrines) and served with 1 mL-containing 
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Table 1
Taste of ten crushed drugs: scores attributed by the 16 volunteers

Participant : profession (gender) Drug taste : mean score  
into jelly a

Drug taste : mean score into 
apple sauce b

Drug taste : general score c

Psychologist (W d) 3.9 + 2.2 (0-6) 5.2 + 3.1 (0-8) 4.5 + 2.7 (0-8)
Dermatologist (M e) 4.2 + 2.9 (0-8) 4.8 + 3.6 (0-9) 4.5 + 3.2 (0-9)
Geriatrician (M) 4.5 + 2.4 (0-8) 5.1 + 2.6 (0-7) 4.8 + 2.5 (0-8)
Dental surgeon (M) 4.6 + 2.3 (0-8) 5.5 + 1.6 (2-7) 5.0 + 2.0 (0-8)
Nurse’s aide (M) 4.7 + 1.7 (0-6) 5.3 + 2.5 (0-8) 5.0 + 2.1 (0-8)
Retired pensioner (M) 4.3 + 1.6 (2-8) 6.1 + 1.7 (2-7) 5.2 + 1.9 (2-8)
Medical nutrition company worker (M) 5.6 + 2.1 (2-8) 5.2 + 2.3 (3-8) 5.4 + 2.2 (2-8)
Medical nutrition company worker (W) 5.7 + 2.1 (1-7) 5.6 + 2.4 (1-8) 5.6 + 2.2 (1-8)
Starred Chef (M) 6.0 + 1.9 (1-7) 5.8 + 2.6 (1-8) 5.9 + 2.2 (1-8)
Geriatrician (W) 5.3 + 3.0 (0-9) 6.4 + 3.4 (0-9) 5.9 + 3.2 (0-9)
Wedding planner (W) 6.3 + 2.3 (2-8) 5.6 + 2.5 (2-9) 6.0 + 2.4 (2-9)
Nutritionist (M) 5.1 v 2.0 (0-7) 6.9 + 3.1 (0-10) 6.0 + 2.7 (0-10)
Pharmacist (M) 6.3 + 2.1 (1-8)
Dental surgeon (W) 6.3 + 3.5 (1-10) 6.2 + 3.4 (1-10) 6.3 + 3.4 (1-10)
Nursing home administrative assistant (W) 7.4 + 1.2 (5-8) 7.5 + 1.0 (5-8) 7.4 + 1.1 (5-8)
Retired pensioner (W) 7.3 + 1.1 (5-8) 7.6 + 1.0 (5-8) 7.5 + 1.0 (5-8)
a,b,c Scoring ranged from 0 (bad taste) to 10 (good taste): mean score, standard deviation and extreme values attributed to the 12 verrines containing jelly a, to the 12 verrines contai-
ning apple sauce b  and to the 24 verrines (jelly and apple sauce) c ; d W: women; e M: men



disposable coffee spoons. We assumed that each volunteer 
would taste two spoons of each mixture, corresponding to 1/50 
of every tablet or capsule. After mouth rinse with flat bottled 
water (Evian, France), the residual quantity of food available 
for swallowing was estimated to 0.1 mL. The residual quantity 
of drugs available for swallowing was thus evaluated to 1/500 
of every drug/verrine tasted. There was a blind tasting of 24 
verrines, containing ten drugs, a control without drug and a 
combination of the 6 top-list drugs, corresponding to 12 jelly 
verrines followed by 12 apple sauce verrines. After tasting, 
tasters spit out the spoonful contents into a disposable plastic 
cup. The protocol was approved by the local Ethics Committee 
and registered by Health Authorities under Eudract n° 2013-
003461-34.

This pilot study involved mostly non-professional food 
tasters. The investigation was limited to 16 participants, as 
it was a descriptive study without group comparison and no 
minimal number was required for statistical analysis. The main 
outcome assessment was a score attributed to each verrine 

containing crushed drugs or negative controls, ranging from 
0 (bad taste) to 10 (good taste). The results were expressed 
as a mean score and standard deviation calculated for the 16 
volunteers. Secondary outcomes were a tentative attribution 
to common flavors (sugary, sweet, sour, bitter, salty, 
astringent, prickling, aromatic, etc.) and free comments (6). All 
participants were recalled for possible post-study comments.

The order of drug serving was randomized in two blocks 
(jelly and apple sauce). Each verrine was assigned a number 
ranging from 1 to 24, beginning with jelly (1-12) and ending 
with apple sauce (13-24). The drugs were crushed and mixed 
by a nurse of the Clinical Research Department in a separate 
room. Participants were blinded to verrines contents and 
were not allowed to voice their tasting evaluation aloud. Each 
mouthful was spat into a disposable opaque plastic cup. In 
addition to bottled water, participants were offered white bread 
and green apples to clean their mouth between verrines, as with 
wine and food tasting protocols.
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Table 2
Taste of ten drugs crushed and mixed into jelly or apple sauce

Drug tested  (brand 
name)

Formulation Main indication Drug taste: mean score 
in jelly a

Drug taste : mean 
score in apple sauce b

Drug taste : general 
score c

Combination of 6 
drugs: paracetamol, 
alprazolam, furosemide, 
levothyroxine, 
memantine, zopiclone

1.5 + 1.6 (0-5) 1.5 + 1.6 (0-5) 1.5 + 1.6 (0-5)

Zopiclone (Imovane®) Film-coated tablet 3.75 mg Hypnotic, related to 
benzodiazepines

2.5 +2.1 (0-8) 1.9 + 2.3 (0-8) 2.2 + 2.2 (0-8)

Clopidogrel (Plavix®) Film-coated tablet 75 mg Anti-platelet 4.3 + 2.1 (1-7) 4.6 + 2.2 (1-9) 4.5 + 2.1 (1-9)

Paracetamol 
(Doliprane®)

Capsule 500 mg Analgesic 4.6 + 1.8(1-8) 5.8 + 2.1 (1-8) 5.2 + 2.0 (1-8)

Alprazolam 
(Alprazolam Mylan® 
generic of Xanax®)

Tablet 0.25 mg Anxiolytic 
benzodiazepine

6.4 + 1.4 (4-9) 6.7 + 1.3 (4-9) 6.5 + 1.4 (4-9)

Ramipril (Triatec®) Film-coated tablet 1.25 mg Antihypertensive, 
angiotensin converting 
enzyme inhibitor 

7.2 + 1.4 (4-10) 6.7 + 2.1 (1-10) 7.0 + 1.7 (1-10)

Oxazepam (Seresta®) Tablet 50 mg Anxiolytic 
benzodiazepine

6.4 + 1.8 (3-9) 6.9 + 1.6 (3-10) 6.6 + 1.7 (3-10)

Control Plain jelly or apple sauce 6.7 + 1.4 (4-9) 7.1 + 1.1 (5-9.5) -

Memantine (Ebixa®) Film-coated tablet 20 mg Proposed against 
Alzheimer’s disease

6.1 + 1.5 (4-9) 7.2 + 1.1 (5-9) 6.6 + 1.4 (4-9)

Levothyroxine sodium 
(Levothyrox®)

Tablet 25 µg Thyroid hormone 6.8 + 1.5 (4-9) 7.4 + 1.3 (5-10) 7.0 + 1.4 (4-10)

Donepezil (Aricept®) Film-coated tablet 5 mg Acetycholinesterase 
inhibitor proposed 
against Alzheimer’s 
disease

6.2 + 1.6 (3-8) 7.4 + 1.0 (6-9) 7.4 + 1.0 (3-8)

Furosemide (Lasilix®) Tablet 20 mg Antihypertensive, loop 
diuretic

7.0 + 1.2 (5-10) 7.9 + 1.1 (6-10) 7.5 + 1.1 (6-10)

a,b,c Scoring ranged from 0 (bad taste) to 10 (good taste): mean score, standard deviation and extreme values attributed to the 12 verrines containing jelly a, to the 12 verrines 
containing apple sauce b  and to the 24 verrines (jelly and apple sauce) 



Results

Sixteen participants eligible for the study were recruited 
from Nice (France) and Monaco (Principality of Monaco). The 
cohort was comprised of four physicians (two geriatricians, 
a nutritionist and a dermatologist), a pharmacist, two dental 
surgeons, a nurse’s aide, a psychologist, a Michelin starred 
Chef, a wedding planner, a nursing home administrative 
assistant, two retired pensioners and two members of a 
company specializing in oral nutritional supplements. The 
pharmacist had to leave the protocol following the first half of 
the study (immediately following the jelly test portion) because 
of professional reasons. There were nine men and seven 
women, aged 27 to 69. As for a formal tasting, participants 
were asked to avoid morning coffee or tea as well as perfumed 
cosmetics before the test. In order to preserve their anonymity, 
they were not introduced to each other. The drug tasting lasted 

from 9 to 10:30 in the morning. The mean scores attributed by 
the 16 volunteers are detailed in Table 1.

The randomized order of tasting in jelly was as follows: 
ramipril, alprazolam, combination of six drugs, zopiclone, 
paracetamol, furosemide, levothyroxine sodium, memantine, 
oxazepam, clopidogrel, negative control (jelly) and donezepil. 
There was a 5 min pause between the tasting of jelly and apple 
sauce verrines. The randomized order of tasting in apple sauce 
was as follows: furosemide, clopidogrel, donezepil, memantine, 
negative control (apple sauce), paracetamol, oxazepam, 
levothyroxine sodium, alprazolam, combination of six drugs, 
zopiclone and ramipril. The lowest scores were attributed to the 
combination of six drugs, followed by zopiclone, clopidogrel 
and paracetamol. The scores attributed to the ten drugs are 
detailed in Table 2. 

Qualitative evaluation is detailed in Table 3 and 4. Table 3 
and 4 record how many times each qualifier was mentioned on 
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Table 3
Qualitative evaluation of ten crushed drugs: number of positive qualifier on the taste

Drugs tasted Crushed into Sugary Aromatic Sweet Good Total
Combination of 6 drugs a jelly 0 0 0 0 0
Combination of 6 drugs  a apple sauce 1 0 0 0 1
Zopiclone jelly 1 0 0 0 1
Zopiclone apple sauce 1 0 0 0 1
Clopidogrel apple sauce 2 1 0 0 3
Clopidogrel jelly 4 2 0 1 7
Paracetamol jelly 4 1 2 1 8
Ramipril apple sauce 7 2 0 0 9
Alprazolam apple sauce 8 2 0 0 10
Paracetamol apple sauce 7 3 0 0 10
Control apple sauce 9 2 1 0 12
Levothyroxine sodium apple sauce 9 2 1 0 12
Memantine jelly 7 1 0 4 12
Control jelly 5 1 1 6 13
Alprazolam jelly 8 3 2 1 14
Oxazepam apple sauce 9 4 1 0 14
Donezepil jelly 6 3 1 5 15
Furosemide apple sauce 10 2 1 2 15
Oxazepam jelly 9 1 0 5 15
Donezepil apple sauce 11 3 2 0 16
Memantine apple sauce 10 2 2 2 16
Levothyroxine sodium jelly 7 3 3 4 17
Furosemide jelly 12 2 3 1 18
Ramipril jelly 10 6 4 4 24
Total 157 46 24 36 263
a. Combination of six drugs: paracetamol, alprazolam, furosemide, levothyroxine sodium, memantine, zopiclone
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the record cards, either as a positive (pleasant) or a negative 
(unpleasant) comment. In addition to the score, some drugs 
were attributed qualitative comments. Quantitative (Table 2) 
and qualitative (Table 3 and 4) evaluations allowed similar 
ranking of the drugs, as regards the pleasure (or lack thereof) 
to taste them. The psychologist recorded that she almost 
experienced nausea by taking the verrines containing zopiclone 
alone in jelly as well as combined with other medications in 
jelly, but not into apple sauce. Nearly one third of participants 
(5/16 or 31.3%) did not wish to take lunch after the study 
because of anorexia. There were no other side effects reported 
during the week following the study. The words «unedible, 
unbearable, unacceptable, very bad, very unpleasant, terrible, 
not bearable, impossible to ingest, no way» were used to 
describe the bitterness and long-lasting bitter taste of zopiclone, 
alone and combined with other drugs. Clopidogrel and 

paracetamol also had negative comments, but not as severe.
	

Discussion

The key result of this study was the wide difference 
of taste among the ten crushed drugs tested. One crushed 
drug had an unbearably strong and long-lasting bitterness 
(zopiclone), and two others had a very pronounced bitterness 
(clopidogrel, paracetamol). A combination of six drugs 
containing both zopiclone and paracetamol elicited the worst 
response. Conversely, the seven other drugs tested were scored 
from acceptable to good (alprazolam, ramipril, oxazepam, 
memantine, levothyroxine sodium, donezepil and furosemide). 
Short or long-lasting bitterness were the main concerns, but 
unpleasant tastes such as salty, prickling, astringent and sour 
were also reported. There was a huge variability between drugs, 

Table 4
Qualitative evaluation of ten crushed drugs: number of negative qualifier on the taste

Drugs tasted Crushed into Salty Prickling Astringent Sour Bitter Persistent Total
Clopidogrel jelly 2 1 2 3 11 7 26
Combination of 6 drugs a jelly 1 1 2 4 14 3 25
Combination of 6 drugs a apple sauce 1 2 2 4 10 4 23
Zopiclone jelly 1 1 0 2 14 3 21
Zopiclone apple sauce 1 1 1 1 13 4 21
Clopidogrel apple sauce 0 0 0 4 9 3 16
Alprazolam jelly 0 2 3 2 6 0 13
Paracetamol jelly 2 1 2 2 3 0 10
Paracetamol apple sauce 0 1 1 2 6 0 10
Ramipril apple sauce 0 0 1 2 4 1 8
Mémantine jelly 1 2 0 0 4 0 7
Alprazolam apple sauce 0 0 0 0 6 0 6
Mémantine apple sauce 0 0 2 1 1 2 6
Control apple sauce 0 2 1 1 0 0 4
Donezepil apple sauce 0 0 1 2 1 0 4
Oxazepam jelly 0 1 0 0 2 1 4
Oxazepam apple sauce 0 0 0 1 2 1 4
Donezepil jelly 0 0 0 2 1 0 3
Ramipril jelly 1 1 0 0 1 0 3
Control jelly 0 0 0 1 1 0 2
Furosemide apple sauce 0 0 0 2 0 0 2
Levothyroxine sodium jelly 0 0 0 1 1 0 2
Furosemide jelly 0 0 0 0 0 0 0
Levothyroxine sodium apple sauce 0 0 0 0 0 0 0
Total 10 16 18 37 110 29 220
a. Combination of six drugs: paracetamol, alprazolam, furosemide, levothyroxine sodium, memantine, zopiclone
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but also, though in a lesser way, between users. The qualitative 
evaluation, detailed in Table 3 and 4, is not really relevant in 
this study. However the qualitative description of the taste is 
part of regular tasting session protocols and had to be done 
in this study in order to be complete. We won’t do further 
investigations on qualitative descriptions.

Being a pilot study, this work suffered from several 
biases and inaccuracies. Among these was the limited 
number of participants; the bitter drugs probably altered 
the taste perception of the subsequent verrines; a series of 
24 consecutive tests was probably excessive; the crushed 
drugs were mixed only into jelly and apple sauce but not in 
dairy products; a 5-point scale or less could have been more 
reliable; etc. (7–10). In 2014, Uestuener et al. (10) designed a 
protocol to taste acceptability of amlodipine and candersartan. 
According to these authors, there was no taste difference 
between pulverized brand-name and generics. The participants 
were health care professionals, including 19 nurses and 12 
physicians (10). The originality of the present study was to 
involve people working in the field of food and gastronomy in a 
pharmacological study. All in all, this study was unpleasant but 
safe for participants and, in addition to zopiclone, clopidogrel 
and to a lesser extent paracetamol, other drugs with a bad taste 
could be identified. Last, age and disease are known to induce 
taste modifications (1–3), and therefore reports from healthy 
volunteers may not match results in the target population. 

Despite recommendations, it is commonly observed that 
several drugs are crushed together and administered in the same 
food (3). Actually, a single drug with a bad taste can induce 
patient’s refusal, leading to non-compliance with the entire 
regimen, followed by meal refusal, anorexia and malnutrition. 
In turn, malnutrition increases the risk of infections, falls, bed 
sores and depression, the length of hospital stay and loss of 
autonomy and thus increases drugs consumption (11). Several 
approaches could be possible to combat against this situation.

The first approach would be to limit polymedication 
whenever possible. In an elderly population, the identification 
of drugs with a bad taste could also be a first-line measure. The 
use of taste sensing technology could aid in the design of new 
drug formulations with better tastes, but technology cannot 
replace individual evaluation (12). A questionnaire related to 
appetite, hunger and sensory perception might not be a reliable 
tool in a geriatric population, due to the high prevalence of 
cognitive impairment (13). Due to the huge variability that we 
observed between participants and between drugs, it appears 
necessary for dysphagic elderly person to sample each drug in 
his/her prescription list, in order to identify unacceptable drugs. 
In case of cognitive troubles, nurse’s aides are used to interpret 
patients’ body language for food refusal and this approach 
would likely be easier than to find alternative solutions for an 
entire prescription list. Drug tasting could be scheduled among 
other workshops, organized by family members, dieticians or 
psychologists, for instance.

Physicians and pharmacists are not always aware of the 

difficulties encountered by nurses, nurse’s aides or family 
members in the administration of medications. The present 
study may help promote communication, and caregivers should 
inform physicians and pharmacists of drug refusal. In some 
cases, blended food can be considered as a real mistreatment 
(14). In the present study, the free comments of several 
participants revealed that the addition of bad-tasting drugs into 
blended food could be considered as another mistreatment and 
should be avoided.

In case of drug refusal, physicians and pharmacists might 
provide a range of alternative solutions. Attention should be 
focused on the problematic drug, while other medications might 
be well tolerated. Medical solutions could be: (1) discontinuing 
the drug, (2) if they are available, the prescription of alternative 
molecules with a better taste, or (3) the prescription of other 
dosing formulations (pediatric formulation, powder, liquid, 
suppository, patch, sustained-release formulation, etc.) (3, 
15–19).

Dietary supplements, such as apple sauce vs. jelly (Table 
1-4) may help make molecules more palatable. Jam, yogurts 
or other dietary products may be valuable alternatives. Sugar 
seems consensual to mask bitterness [20], but a frequent limit 
is diabetes mellitus. There is also an increased risk of dental 
caries, particularly with patients who are given polypharmacy 
and who frequently suffer from drug-induced xerostomia. 
Zopiclone, for instance, is a hypnotic medicine given at bed-
time after oral hygiene care, and evening sugar intake cannot 
be recommended to dentate patients in such conditions. Other 
sweeteners or suspending agents are also available to improve 
drug palatability (21). The nurse’s aide participating in the 
study made the recommendation to concentrate the crushed 
drugs into one or two spoons of jam, rather than to dilute 
them in a larger volume. Breakfast milk, porridge, soup, 
mashed vegetables and sweets should be avoided. The chef 
recommended chewing white bread or green apple after tasting, 
instead of drinking water to clean the mouth, because water can 
increase bitterness. 

Finally, since the Prescription Drug User Fee Act and 
Food and Drug Administration Amendments Act of 2007, 
it is mandatory for pharmacological companies to test new 
medicines in clinical assays involving pediatric populations. 
Consequently, several companies proposed physical alteration 
to mask bitter taste and improve treatment compliance in 
children. Current solutions are: granule formulation (17), 
suppositories/mucoadhesive gels (15), micro- or nanostructures 
and nanohydrids (19, 22), hot melt extrusion (19), cyclodextrin 
inclusion alone or combined with lipid coating or ion exchange 
resin (23, 24). Similar to having these newly developed 
“children-friendly” drugs, it would be useful to have a strategy 
dedicated to the elderly population (7–9, 15–18, 25–27).

In conclusion, the taste of some drugs may be unbearable 
when they are crushed and mixed into food, and caregivers 
should avoid mixing bad-tasting drugs with other 
more palatable drugs. There are wide differences of taste 
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acceptability from one person to another. Thus, during 
workshops, each patient could taste once separately any single 
drug in his or her prescription list. In case of drug refusal, 
caregivers should inform physicians and pharmacists, who in 
turn should seek medical alternatives (drug discontinuation or 
substitution). Caregivers could employ alternative food serving 
or administration conditions. Pharmaceutical companies should 
also develop specific medicines for the older populations, in 
parallel with “children-friendly” medicines.
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