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Confusion regarding the identification of medicines by patients, physicians and pharmacists is a major concern. Here, we 
detail the successful identification of unlabelled medicine from a new tool named Medicine Identification New Database 
(MIND) implemented in our hospital pharmacy. Web tools (drugs.com, WebMD, Google Lens) and MIND were used for 
identification of an unlabelled unitary (single tablet/capsule) medicine returned from the care unit. MIND combines three 
modules including organoleptic (form, shape, colour), physical (dimensions, mass) and attenuated total reflectance-Fourier 
transform infrared spectra of oral medicines. While the web tools failed to identify unlabelled the unitary medicine properly, 
MIND discriminated the pharmaceutical product and confirmed, from infrared spectroscopy, the real identity of the medica-
tion and major excipients. The simplicity of the approach combined with the accuracy of the physical and spectral characteri-
sation confirmed the potential of MIND as suitable tool for quick, simple and accurate identification of unlabelled medication 
in hospital pharmacies.
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Introduction
From prescribing a medication to admin-
istrating it to a patient, the journey of 
medicines is marked out by many stages, 

in an intricate network which must guar-
antee the secure handling of the medica-
tions. As an essential part of a medicine 
management system, hospital pharma-
cies ensure that an appropriate system 
is implemented for the handling of 
stock medicines from their receipt from 
external suppliers to their dispensing to 
patients. As matter of fact, the supply of 
medicines from a hospital pharmacy is a 
complex process, since a medicine may 
be needed as a unitary (single tablet/
capsule) or multi-dose. The latter first 

involves an unpacking step from the 
original packaging, then a subsequent 
unitary repackaging with the potential 
for incomplete medication labelling [i.e. 
with international non-proprietary name 
(INN), dose, expiry date and batch 
number] and confusion1 between differ-
ent drugs. Therefore, to ensure the safety 
of these intermediate steps, quality 
control allowing a fast and reliable iden-
tification of the unitary medicine is desir-
able before ward dispensation to prevent 
harmful errors during administration to 
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patients. In order to improve the iden-
tification of oral medicines, a dedi-
cated database named MIND (Medicine 
Identification New Database) was devel-
oped by our hospital pharmacy. MIND 
includes three modules running with (i) 
commercial information [manufacturer, 
CAS registry number and active pharma-
ceutical ingredient (API)], (ii) organolep-
tic properties (type, shape, colour, size, 
weight) and (iii) an attenuated total 
reflectance-Fourier transform infrared 
(ATR/FT-IR) spectrum of oral medicines. 
The ATR/FT-IR module, which contains 
more than 500 entries, was initially built-
in house then transferred to S.T.Japan-
Europe GmbH (Pharmaceutical Tablets 
and Capsules Database L30030). Here, 
we describe a successful application of 
MIND for the identification of a returned 
and undetermined unitary medicine 
from an intensive care unit in which 
15,000 dispensations of medicines per 
year are performed.

Methods
An unidentified unitary medicine (orange/
clear capsule filled with white pellets) 
without mandatory information (INN, 
dose, expiry date and batch number) 
was returned to the hospital pharmacy 
for proper identification. Preliminary 
identification using free online data-
bases (drugs.com, WebMD and Google 
Lens) was conducted by considering 
the colour and the shape of the capsule. 
Complementarily, the mass and the size 
of the capsule were determined, then 
input to MIND for an initial screening 
for potential medicines. Furthermore, to 
refine the accuracy of identification, an 
infrared spectrum of the capsule content 
was measured after capsule opening and 
pellet crushing. The infrared spectrum 
was recorded using an ATR/FT-IR spec-
trometer (3800–400 cm−1, 10 cm optical 
path, 32 scans with spectral resolution of 
4 cm−1, Nicolet® iS 50 FT-IR spectrome-
ter, Thermo Fisher Scientific).2,3 The ATR/
FT-IR spectrum obtained was compared 
to the MIND ATR/FT-IR spectrum module 
database. Finally, a multi-component 
deconvolution of the initial spectrum was 
carried out to identify up to four individ-
ual components of the unknown crushed 
pellets.

Results
According to colour and shape descrip-
tion, drugs.com and WebMD websites 
failed to identify the unknown medicine 
and suggested more than 150 poten-
tial results, while Google Lens found 
28 results after uploading a picture of 
the capsule. In running MIND, 4 results 
were found using colour and shape 
criteria (50 results with shape only; 
27 with colour only). Adding the mass 
(154.4 mg) and the size (14.3 × 5.7 mm) 

of the capsule, MIND indicated that the 
unknown medicine was urapidil, 30 mg 
(Stragen Pharma SA, Plan-les-Ouates, 
Switzerland). This was finally confirmed 
by ATR/FT-IR analysis with 96 % similar-
ity. Furthermore, the multi-component 
analysis of the crushed pellet indicated 
that saccharose was the major excipient. 
Figure 1 shows the assumed geometry 
of the hard capsule pellet (according to 
its composition and its active ingredi-
ent release profile) and the organoleptic, 
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Identification Organoleptic criteria Physical criteria 
Urapidil 
30mg 
STRAGEN 
CAS registry number : 34661-75-1 

Capsule 
Pellets 
Ovale 
Orange/clear 

Length : 14.3 mm 
Diameter : 5.7 mm 
Weight : 0.1544 g 
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Figure 1 

 

30-mg urapidil pellet 

60-mg urapidil pellet 

Saccharose 

ABC 
 
D1 D2 

Figure 1. I) Photo of a capsule and interpretation of the geometry of urapidil pellets, assuming 
the presence of outer enteric and inner dissolution-rate-controlling layers surrounding the urapi-
dil layer and core of the pellet. II) Identification made by MIND from organoleptic and physical 
criteria. III) ATR/FT-IR spectra of 30 mg and 60 mg urapidil crushed pellets and saccharose as the 
core excipient. Major saccharose contributions are shown in the D1 (3600–1750 cm–1) and D2 
(1500–400 cm–1) parts of the ATR/FT-IR spectra of urapidil loaded pellets, while the ABC part is 
attributed to the contribution from the outer (A) and inner (B) layer components, as well as the 
drug layer (C).
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physical and spectral MIND characteri-
sation. ATR/FT-IR spectra of 30 mg and 
60 mg urapidil crushed pellets showed 
saccharose as a likely core excipient. 
Major saccharose contribution was 
shown in the D1 (3600–1750 cm–1) and 
D2 (1500–400 cm–1) parts of the ATR/
FT-IR spectra of urapidil loaded pellets, 
while the ABC part of the spectra was 
attributed to the infrared contribution of 
the outer (A) and inner (B) layer compo-
nents as well as the drug layer (C).

Discussion
This short report highlights the effective 
screening strategy using a three-module 
(organoleptic, physical and mid-infrared 
spectral) database in a combined 
approach for the identification of medi-
cines throughout the journey of both 
pharmaceutical product and patient in 
hospital. MIND consists of more than 
500 entries from different types of medi-
cines acquired and stored in the data-
base. This tool enables quick and simple 
identification of medicines, e.g. (i) after 
medication removal from the original 
blister packaging followed by filling of 
unlabelled medicine into individual bags 
before dispensing, (ii) brought by the 
patient himself or relatives, (iii) mixed 
up with another medicines in care units 
before administration, (iv) counterfeit or 
(v) questioned for their physicochemical 
integrity and stability after long-storage 
in various conditions of temperature and 
humidity. A further useful application of 
MIND might be in the training of phar-
macy technicians preparing individual 
pill organisers for patients.4 No sample 
preparation (allowing the medicine integ-
rity to be maintained) or only straightfor-
ward crushing of medicines are required 
to analyse medicine by ATR/FT-IR spec-
troscopy5 enabling, in conjunction with 
organoleptic and physical properties, the 
discrimination of medications, the qual-
ity of pharmaceutical products and the 
characterisation of components from the 
mid-infrared spectra.6 Reproducibility 
(>93 %) and repeatability (>95 %) 
of spectral recognition were assessed 
from different solid oral forms belong-
ing to one or more lots against respec-
tive reference spectra. By varying the 
resolution and the scan number, ATR/

FT-IR spectroscopy ensured discrimina-
tion between medicines containing the 
same API or excipients.

Besides ATR/FT-IR, near infrared (NIR) 
and Raman spectroscopy were success-
fully used as sensitive and fast analyti-
cal techniques for the authentication and 
quality analysis of pharmaceutical prod-
ucts.7 Interestingly, portable NIR spec-
trometers offer great potential for rapid 
qualitative analyses, greatly improving 
the throughput of the control proce-
dures.8 According to the field of appli-
cation and the sample properties, NIR 
and ATR/FT-IR spectroscopy have differ-
ent advantages and disadvantages. 
Thus, NIR penetrates deeply into mate-
rials and can be used for quality control 
measurements of pills and powders, but 
the absorption bands are relatively weak 
and not clearly delineated because they 
occur in the overtones of the funda-
mental bands in the mid-infrared region. 
Even though many compounds are not 
Raman active, Raman spectroscopy pres-
ents the major advantage of having no 
or minimal interference from water, and 
samples can be analysed through glass 
or polymer packaging.

Although pharmaceutical product seri-
alisation improves medication safety by 
placing obligatory features on the outer 
packaging of medicines (i.e. a unique 
identifier and an anti-tampering device),9 
the identification of each individual 
tablet (drug name, dose, batch number 
and expiry date) in blister packaging 
cannot be directly guaranteed. So, seri-
alisation guarantees identification of the 
medicine throughout the pharmaceu-
tical supply chain as far as its dispens-
ing, but cannot be used after removal of 
the product from its initial packaging and 
subsequent distribution. Recent studies 
have reported that incorrect identifica-
tion of look-alike tablets or pills figures 
prominently amongst fears surround-
ing medication errors,10 while “sound-
alike look-alike” medication confusions 
harm as many as a quarter of a million 
of Americans annually.11

The development of MIND into a 
smartphone application coupled with 
a portable spectrometer may be useful 
for a variety of health professionals wish-
ing to identify medicines. The content of 

the MIND databases requires continu-
ous updating to include new medicines, 
and to modify existing medicines for any 
changes of the solid oral form.

Conclusion
The identification of medicine through-
out the pharmaceutical supply chain and 
the hospital patient’s journey is a chal-
lenge which may be overcome by using 
screening pharmaceutical databases 
consisting of organoleptic, physical and 
spectral information.
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