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SUMMARY

Obijectives: To validate the process of tablet splitting to
obtain non-marketed doses prescribed in a university hos-
pital in the Community of Madrid (Spain).

Material and methods: Using the information manage-
ment system and the repackaging program products that
were being split to get equivalent doses were located.
Splitting information was obtained from technical data
sheets and Botplus database. Drugs without supported
dose-equivalent splitting whose characteristics did not
contraindicate subdivision were selected. The mass unifor-
mity test described in the European Pharmacopoeia and a
mass loss test were performed to evaluate the equivalence
of the doses obtained.

Results: Eighty-four doses obtained by splitting of 72 diffe-
rent drugs were identified. In 30 (41.7%) of the 72 drugs,

there was no evidence to support divisibility into equivalent
doses. Among these, 14 were identified as being suitable
for assays to validate divisibility. Thirteen drugs (92.9%)
(Edemox 250 mg, Trangorex 200 mg, Largactil 25 mg,
Codeisan 28.7 mg, Masdil 60 mg, haloperidol Esteve 10
mg, Hydrapres 25 mg, Atarax 25 mg, Sinemet Plus 100
mg, lorazepam Normon 1 mg, metformina Sandoz 850 mg
and Urbason 4 mg) met the requirements established in the
mass uniformity test and in the mass loss test. Propranolol
Accord 40 mg was the only drug that failed the assays.
Conclusions: Most of the tablets evaluated met the speci-
fications to validate their use in our hospital. These results
represent a solution for almost half of the drugs that were
being split into equivalent doses and did not have eviden-
ce to support their division.

Keywords: Tablets, Pharmacy service, Hospital, administration and dosage, Pharmacopoeia,

Drug compounding.

Validacion del fraccionamiento de comprimidos
para obtener dosis no comercializadas en un

hospital.

25 mg, Codeisan 28. 7 mg, Masdil
60 mg, haloperidol Esteve 10 mg,
Hydrapres 25 mg, Atarax 25 mg,
Sinemet Plus 100 mg, lorazepam

RESUMEN:

Objetivos: Validar el fraccionamiento
de formas farmacéuticas sélidas para
obtener dosis no comercializadas en
un hospital universitario de la comu-
nidad de Madrid.

Material y métodos: Utilizando el
maestro de articulos y el programa
de reenvasado se localizaron los me-
dicamentos que se fraccionaban para
obtener mitades equivalentes. La in-
formacion relativa al fraccionamien-
to se obtuvo de las fichas técnicas
y Botplus. Se seleccionaron medica-
mentos sin fraccionamiento avalado

cuyas caracteristicas no contraindica-
sen la manipulacion. Se realizaron el
ensayo de uniformidad de masa des-
crito en la Farmacopea Europea y un
ensayo de pérdida de masa.

Resultados: Se identificaron 84 dosis
obtenidas por divisién de 72 farmacos.
En 30 (41,7%) de los 72 farmacos
no habia bibliografia que apoyara la
divisibilidad en dosis equivalentes.
Entre estos, se identificaron 14 como
aptos para realizar los ensayos de
validacion de la divisibilidad. Trece
medicamentos (92,9%) (Edemox
250 mg, Trangorex 200 mg, Largactil

Normon 1 mg, metformina Sandoz
850 mg y Urbason 4 mg) cumplieron
los requisitos establecidos en los
ensayos. Propranolol Accord 40 mg
fue el Unico farmaco que no supero
los criterios preespecificados.
Conclusiones: La mayoria de los com-
primidos evaluados cumplieron las
especificaciones para validar su uso
en nuestro hospital. Estos resultados
representan una solucién para casi la
mitad de los medicamentos que se
estaban dividiendo en dosis equiva-
lentes y no disponian de evidencia
que avalara su division.

Palabras clave: Comprimidos, Servicio de Farmacia Hospitalaria, Dosis y administracion, Farmacopea,

Preparaciones farmacéuticas.
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INTRODUCTION

When addressing the appropriateness of tablet splitting,

regulatory agencies and Good Clinical Practice Guides

generally advise against splitting unless this possibility
is stated in technical data sheets (TDS) '. The reason for
this guideline is explained in the Spanish Good Practice

Guideline for the Preparation of Medications in Hospital

Pharmacy Services (SGPHP) as follows?:

“Tablet divisibility is a property that is assessed by the
European Union regulatory agencies in accordance with
the European Pharmacopoeia (EP) prior to granting mar-
keting authorization for the medicinal product. Once eva-
luated, this property is included in the information on the
drug’s package leaflet or in the TDS. Therefore, if such
information is included, a tablet can be split.”

Despite these indications, there are situations in which
the use of split dose drugs is a necessity that is difficult to
address with other strategies. For example, there are often
discrepancies between marketed doses and the doses used
in clinical practice®. In addition, the increase in supply pro-
blems (1,643 recorded in 2021 in Spain*) encourages the
use of this type of measure. In this regard, the SGPHP sta-
tes that in the absence of available therapeutic alternatives
on the market, the pharmacist in charge should assess the
benefit/risk of splitting and provides general recommenda-
tions indicating those drugs that should not be split? :

1. Drugs under special medical control or with special
safety measures (classification repealed from the Spa-
nish Law in December 2019°).

2. Drugs with active ingredients with a narrow thera-
peutic index according to Spanish Law®.

3. Modified-release tablets (prolonged, pulsatile or dela-
yed release, including gastroresistant ones).

4. Drugs for buccal use or oral lyophilized.

Therefore, when appropriate, it is the pharmacist's
responsibility to evaluate the convenience of this divisibility.
In this sense, replicating the assays established in the EP
to validate the use of split tablets seems reasonable. In
the monograph corresponding to tablets, it is stated that
the score line can be used to facilitate administration or
to subdivide the tablet into equivalent doses’. In the latter
case, the need to evaluate the effectiveness of the score
line to ensure the mass uniformity of the fractions obtained
is established, indicating the test to be carried out (mass
uniformity test) 78. The American Pharmacopoeia (AP)
establishes similar parameters to the European ones® and, in
addition, up to its 29th edition it included as a requirement
a maximum relative standard deviation (RSD) of 6% for
each fraction'®. Beyond the official recommendations, some
authors have proposed complementary tests (mass loss test
and split facility) to validate the divisibility process' 2.

The objective of this study is to validate the process of
tablet splitting to obtain non-marketed doses prescribed in
our hospital.

MATERIAL AND METHODS

The review and testing were conducted between May 2021
and November 2022. Using the information management sys-
tem and the hospital’s repackaging program, the drugs that
were being split in the Pharmacy Service to achieve the pres-
cribed doses were located. Using the Botplus database, the
information on tablet splitting was located and compared with
the TDS (the latter prevailing in the event of discrepancies).

Using Microsoft Excel 2013, a database of splitting
tablets was created in which the following variables were
collected: Active ingredient and dose, National Code (NC),
commercial brand, available alternative of the target dose
(Yes/No), possibility of splitting into equivalent doses availa-
ble in TDS (Yes/No), possibility of splitting to facilitate swa-
llowing in TDS (Yes/No), modified release (Yes/No), presence
of a score line (Yes/No), ability to be administrated by enteral
tube according to Medisonda guide (Yes/No) and drug with a
narrow therapeutic index according to Spanish Law (Yes/No).

Drugs for which the subdivision into equivalent doses
was contemplated in the TDS, those for which marketed
solid dosage forms were available at the dose sought, and
drugs with a narrow therapeutic index were discarded.
Among the remaining drugs, only non-enteric-coated, im-
mediate-release tablets with a score line that met at least
one of the following characteristics were selected:

- The TDS includes the possibility of splitting the tablet
to facilitate swallowing.

- Medications that can be manipulated for enteral tube
administration in accordance with the Medisonda Enteral
Tube Medication Administration Guide.

The following assays were carried out with the drugs
that met the inclusion criteria:

Mass uniformity test adapted from EP’:

Take 30 tablets at random, break them and from all the
parts obtained from 1 tablet, take 1 part for the test, and
reject the other part(s). Weigh each of the 30 parts indivi-
dually and calculate the average mass. The tablets comply
with the test if not more than 1 individual mass is outside
the limits of 85 per cent to 115 per cent of the average
mass. The tablets fail to comply with the test if more than
1 individual mass is outside these limits, or if 1 individual
mass is outside the limits of 75 per cent to 125 per cent of
the average mass.

Mass loss test described by Green et al.'":

Take 30 tablets at random. Weigh each tablet. Break each
tablet, and weigh each of the subdivided parts. Calculate
the loss of mass for that tablet. Repeat the procedure for
the other 29 tablets and calculate the mean loss of mass.
Criterion for Loss of Mass: The tablets comply with the test
if the mean loss of mass is not more than 1%.

RSD calculation:
RSD = 1?_(&

To split the tablets, the pharmacists included in the
study used one of the splitting devices available in the
Pharmacy Service.

Two precision balances were used to weigh the tablets
and fractions:

1. Ohaus Scout model SKX123 with a maximum

weight of 120 g and d=0.001 g.

2. Sartorius model B310S with a maximum weight

of 310 g and d= 0.001g.

Microsoft Excel 2013 was used to perform calculations.

Tablets were determined to be suitable for obtaining
equivalent doses if they met the requirements stipulated in
the uniformity and mass loss tests. The RSD was calculated
as a measure of splitting variability, but no cut-off point was
established that would condition the validity of the process.
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RESULTS

Seventy-two different drugs were identified as being split
in the Pharmacy Service (table 1). Forty-two (58.3%) were
excluded because obtaining equivalent doses was contem-
plated in the TDS, 3 (4.2%) because there were marketed
alternatives to the dose sought (erythromycin 250 mg, pra-

Hospital validation of tablet splitting to obtain non-marketed doses

sugrel 5 mg and sulfamethoxazole/trimethoprim 400/80
mg) and 2 because they have a narrow therapeutic index
(digoxin and phenytoin) (2.8%).

Among the remaining 25 drugs, 11 (44%) were found
in which the TDS included the possibility of splitting to facili-
tate swallowing. Of these, 1 (Sintrom) was excluded becau-

Table 1: Dosages obtained by splitting in the Pharmacy Service.

Dosage obtained by division ch, of the

Split drug
ACENOCOUMAROL 0.5 MG (M)! 654177
ACETAZOLAMIDE 125 MG (M) 749267
ALLOPURINOL 150 MG (M) 616797
ALPRAZOLAM 0.125 MG (M) 617662
AMIODARONE 100 MG (M) 725101
AMISULPRIDE 100 MG (M) 880666
AMLODIPINE 2.5 MG (M) 602371
ATENOLOL 12.5 MG (Q)? 649483
ATENOLOL 25 MG (M) 649483
BACLOFEN 5 MG (M) 780627
BIPERIDEN 1 MG (M) 859892
CABERGOLINE 0.25 MG (M) 710401
CAPTOPRIL 12.5 MG (M) 649459
CAPTOPRIL 6.25 MG (Q) 649459
CARBAMAZEPINE 100 MG (M) 609420
CARVEDILOL 3.125 MG (M) 795377
CHLORPROMAZINE 12.5 MG (M) 777789
CITALOPRAM 10 MG (M) 600222
CITALOPRAM 15 MG (M) 651319
CLOMIPRAMINE 37.5 MG (M) 695742
CLONAZEPAM 0.25 MG (M) 818997
CLORTALIDONE 12.5 MG (Q) 700570
CLORTALIDONE 25 MG (M) 700570
CLOTHIAPINE 10 MG (Q) 654777
CLOTHIAPINE 20 MG (M) 654777
CLOZAPINE 12.5 MG (M) 697423
CODEINE 14.35 MG (M) 796052
DEFLAZACORT 15 MG (M) 664131
DEFLAZACORT 3 MG (M) 640235
DIGOXIN 0.125 MG (M) 610212
DILTIAZEM 30 MG (M) 608000
ERYTHROMYCIN 250 MG (M) 694016

Divisible to
obtain equivalent
doses

Brand name of the split drug

SINTROM 1 MG TAB?

EDEMOX 250 MG TAB NO
ALOPURINOL NORMON 300 MG TAB YES
ALPRAZOLAM NORMON 0.25 MG TAB NO
TRANGOREX 200 MG TAB NO
SOLIAN 200 MG TAB YES
AMLODIPINO NORMON 5 MG TAB NO
ATENOLOL NORMON 50 MG TAB YES
ATENOLOL NORMON 50 MG TAB YES
LIORESAL 10 MG TAB YES
AKINETON 2 MG TAB YES
DOSTINEX 0.5 MG TAB YES
CAPTOPRIL NORMON 25 MG TAB YES
CAPTOPRIL NORMON 25 MG TAB YES
CARBAMAZEPINA NORMON 200 MG TAB YES
CARVEDILOL KRKA 6.25 MG TAB NO
LARGACTIL 25 MG TAB NO
CITALOPRAM NORMON 20 MG TAB YES
CITALOPRAM NORMON 30 MG TAB YES
ANAFRANIL 75 MG TAB YES
RIVOTRIL 0.5 MG TAB YES
HIGROTONA 50 MG TAB YES
HIGROTONA 50 MG TAB YES
ETUMINA 40 MG TAB YES
ETUMINA 40 MG TAB YES
LEPONEX 25 MG TAB YES
CODEISAN 28.7 MG TAB NO
DEFLAZACORT KERN 30 MG TAB NO
ZAMENE 6 MG TAB YES
DIGOXINA KERN 0.25 MG TAB NO
MASDIL 60 MG TAB NO
ERITROMICINA NORMON 500 MG TAB NO



350/ ORIGINAL / Rev. OFIL-ILAPHAR 2024, 34,4

Pousada-Fonseca A, Rubio Cebrian B, Morona-Minguez |, Garcia-Martinez D, Mengual-Barroso R, Carmen Moriel Sanchez C

Table 1 Continued: Dosages obtained by splitting in the Pharmacy Service.

Dosage obtained by division

NC? of the Split
drug

Brand name of the split drug

Divisible to

obtain equivalent

FLECAINIDE 50 MG (M)
FLUOXETINE 10 MG (M)
FUROSEMIDE 20 MG (M)
HALOPERIDOL 5 MG (M)
HYDRALAZINE 12.5 MG (M)
HYDROCORTISONE 10 MG (M)
HYDROCORTISONE 5 MG (Q)
HYDROXYZINE 12.5 MG (M)
IVABRADINE 2.5 MG (M)
LEVODOPA/BENSERAZIDE 100/25 MG
M)
LEVODOPA/BENSE(RQ?ZIDE 50/12.5 MG

LEVODOPA/CARBIDOPA 125/12.5 MG
M)

LEVODOPA/CARBIDOPA 50/12.5 MG
M)

LEVODOPA/CARBIDOPA 100/25 MG (M)
LEVOFLOXACIN 250 MG (M)
LEVOMEPROMAZINE 12.5 MG (M)
LEVOTHYROXINE 12.5 MCG (M)
LITHIUM 100 MG (Q)
LITHIUM 200 MG (M)
LORAZEPAM 0.5 MG (M)
LORMETAZEPAM 0.5 MG (M)
MEMANTINE 5 MG (M)
METFORMIN 425 MG (M)
METHYLPREDNISOLONE 2 MG (M)
METILDIGOXIN 0.05 MG (M)
METOPROLOL 25 MG (Q)
METOPROLOL 50 MG (M)
MIDAZOLAM 3.75 MG (M)
NEBIVOLOL 1.25 MG (Q)
NEBIVOLOL 2.5 MG (M)
OXCARBAZEPINE 150 MG (M)
PAROXETINE 5 MG (M)
PHENITOINE 50 MG (M)
PHENOBARBITAL 50 MG (M)
PIRIDOSTIGMINE 15 MG (Q)
PIRIDOSTIGMINE 30 MG (M)

PRAMIPEXOLE 0.09 MG (M)

700055

769497

605560

989475

723295

770073

770073

713032

712841

669770

669770

700580

700579

654765

602811

824391

698089

700523

700523

809558

607697

701426

670938

842500

653426

952044

952044

650887

661198

661198

605124

658546

650905

793604

672101

672101

665031

FLECARD 100 MG TAB
FLUOXETINA CINFA 20 MG TAB
FUROSEMIDA KERN 40 MG TAB

HALOPERIDOL ESTEVE 10 MG TAB
HYDRAPRES 25 MG TAB
HIDROALTESONA 20 MG TAB
HIDROALTESONA 20 MG TAB
ATARAX 25 MG TAB

IVABRADINA CINFA 5 MG TAB

MADOPAR 200/50 MG TAB

MADOPAR 200/50 MG TAB

SINEMET 250/25 MG TAB

SINEMET PLUS 100/25 MG TAB

SINEMET RETARD 200/50 MG TAB
LEVOFLOXACINO NORMON 500 MG TAB
SINOGAN 25 MG TAB
EUTIROX 25 MCG TAB
PLENUR 400 MG TAB
PLENUR 400 MG TAB
LORAZEPAM NORMON 1 MG TAB
LORMETAZEPAM NORMON 1 MG TAB
MEMANTINA QUALIGEN 10 MG TAB
METFORMINA SANDOZ 850 MG TAB
URBASON 4 MG TAB
LANIRAPID 0.1 MG TAB
BELOKEN 100 MG TAB
BELOKEN 100 MG TAB
DORMICUM 7.5 MG TAB
NEBIVOLOL SANDOZ 5 MG TAB
NEBIVOLOL SANDOZ 5 MG TAB
OXCARBACEPINA NORMON 300 MG TAB
PAROXETINA MABO 10 MG TAB
SINERGINA 100 MG TAB
LUMINAL 100 MG TAB
MESTINON 60 MG TAB
MESTINON 60 MG TAB

PRAMIPEXOL NORMON 0.18 MG TAB

doses
YES

YES

YES

NO

NO

YES

YES

NO

YES

YES

YES

YES

NO

YES

YES

NO

YES

NO

NO

NO

YES

YES

NO

NO

YES

YES

YES

NO

YES

YES

YES

NO

NO

NO

YES

YES

YES
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Table 1 Continued: Dosages obtained by splitting in the Pharmacy Service.

NC? of the Split

Dosage obtained by division

drug
PRAMIPEXOLE 0.35 MG (M) 665033
PRASUGREL 5 MG (M) 603674
PRIMIDONE 125 MG (M) 656560
PRIMIDONE 62.5 MG (Q) 656560
PROPRANOLOL 5 MG (M) 696931
QUETIAPINE 12.5 MG (M) 603267
RAMIPRIL 1.25 MG (M) 602364
SERTRALINE 25 MG (M) 635987
SPIRONOLACTONE 12.5 MG (M) 713696
SULFAMETHOXAZOLE/ 991919
TRIMETHOPRIM 400/80 MG (M)
THIAMAZOLE 2.5 MG (M) 700524
TIAPRIDE 50 MG (M) 835843
TRAZODONE 25 MG (Q) 606412
TRAZODONE 50 MG (M) 606412
ZOLPIDEM 5 MG (M) 608414

1. (M): Medium; 2. NC: National Code; 3. (Q): Quarter; 4. TAB: Tablet.

se it did not have a score line. Of the 14 drugs without spe-
cific recommendations for splitting to facilitate swallowing,
8 drugs were identified that did not have an enteric coating,
had a score line and were immediate release but only 5 drugs
had data on administration by enteral tube in the Medisonda
Guide. In total, 15 drugs met the requirements for uniformity
and mass loss tests (table 2). Due to the shortage of Dormi-
cum 7.5 mg, the study was carried out with 14 drugs, which
are listed with their respective batches in table 3.

Table 4 summarizes the performance of the products
evaluated. Of the 14 products, only 1 (7.1%) failed the
mass uniformity test (propranolol Accord 5 mg), while the
splitting of the remaining drugs produced no more than
one fraction with masses outside the target range of 85%
to 115% and therefore passed the test. Three products
(21.4%) (lorazepam Normon 1 mg, Hydrapres 25 mg and
Masdil 60 mg) had a fraction outside the target range, but
none crossed 75% or 125%. In general, the tablets did
not crumble, as evidenced by the fact that 100% passed
the mass loss test, with no products exceeding a 1% loss.
However, during the tests, Edemox 250 mg, haloperidol
Esteve 10 mg, Sinemet plus 100 mg/25 mg, lorazepam
Normon 1 mg and propranolol Accord 5 mg presented at
least one tablet or fraction with integrity problems during
handling as shown in the observations in table 4. Regarding
RSD, 9 drugs were below 6%, 4 presented a value between
6 and 10% and only 1 (Masdil 60 mg) exceeded 10%.

In summary, 13 of the 14 drugs (92.9%) passed the tests
which validate the obtaining of equivalent halves, which was
a solution for 43.3% of the 30 drugs that did not have evi-
dence to support their division into equivalent doses (table 1).

Divisible to
Brand name of the split drug obtain equivalent
doses
PRAMIPEXOL NORMON 0.7 MG TAB YES
EFIENT 10 MG TAB NO
MYSOLINE 250 MG TAB YES
MYSOLINE 250 MG TAB YES
PROPRANOLOL ACCORD 10 MG TAB NO
QUETIAPINA QUALIGEN 25 MG TAB NO
RAMIPRIL NORMON 2.5 MG TAB YES
SERTRALINA NORMON 50 MG TAB YES
ESPIRONOLACTONA ACCORD 25 MG TAB NO
SEPTRIN FORTE 800/160 MG TAB NO
TIRODRIL 5 MG TAB YES
TIAPRIZAL 100 MG TAB YES
TRAZODONA NORMON 100 MG TAB YES
TRAZODONA NORMON 100 MG TAB YES
ZOLPIDEM NORMON 10 MG TAB YES
DISCUSSION

The results obtained in this study show that the ma-
jority (92.9%) of the drugs (whose characteristics do not
contraindicate splitting) that were being divided in our
hospital meet the requirements established in the EP to be
divided into equivalent doses. This performance is subs-
tantially superior to those obtained in similar publications,
which show a great variability among the results obtai-
ned. Similar studies have been published since the 1980s
in which the equivalence of split drugs has been evaluated
by assessing the mass uniformity of the halves obtained.
Among the publications that have shown more modest
performances are those published by Teng et al. and Ta-
haineh et al. in which only 18.2% and 25% of the eva-
luated products passed the mass uniformity tests to which
they were subjected''#. Their results were consistent with
previous studies such as those carried out by Gupta et al.
in 1988 where only one of the five products evaluated
was within the preset margin of 20% ' or that published
by Stimpel et al. which concluded that only 17% of the
drugs evaluated are “excellent for division into equivalent
doses” 6. As for studies with more favorable results, Polli
et al. evaluated the mass uniformity of 12 split drugs and
66.7% of them met the adapted standards of the AP". A
precedent study that did exceed 40% was carried out by
the research of Sedrati et al. in which 7 of the 15 products
evaluated had less than a fraction exceeding 15% with
respect to the mean mass of the product'.

More recently, some research has used not only mass
uniformity as an assessment measure but also content uni-
formity when evaluating the equivalence of split drugs.
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Table 2: Products not divisible into equivalent doses, without target dose alternatives and with a wide
therapeutic index.

Divisible to
NC? of the

Split drug

Modified  Score
release -line

Dosage obtained Brand name of

Facilitate Medisonda Candidates

by division

the split drug swallowing

ACENOCOUMAROL
0.5 MG (M)!

ACETAZOLAMIDE
125 MG (M)

ALPRAZOLAM
0.125 MG (M)

AMIODARONE
100 MG (M)

AMLODIPINE
2.5 MG (M)

CARVEDILOL
3.125 MG (M)

CHLORPROMAZINE
12.5 MG (M)

CODEINE
14.35 MG (M)

DEFLAZACORT
15 MG (M)

DILTIAZEM
30 MG (M)

HALOPERIDOL
5 MG (M)

HYDRALAZINE
12.5 MG (M)

HYDROXYZINE
12.5 MG (M)

LEVODOPA/CARBIDOPA
50/12.5 MG (M)

LEVOMEPROMAZINE 12.5
MG (M)

LITHIUM
100 MG (Q)

LITHIUM
200 MG (M)

LORAZEPAM
0.5 MG (M)

METFORMIN
425 MG (M)

METHYLPREDNISOLONE
2 MG (M)

MIDAZOLAM
3.75 MG (M)

PAROXETINE
5 MG (M)

PHENOBARBITAL
50 MG (M)

PROPRANOLOL
5 MG (M)

QUETIAPINE
12.5 MG (M)

SPIRONOLACTONE
12.5 MG (M)

654177

749267

617662

725101

602371

795377

777789

796052

664131

608000

989475

723295

713032

700579

824391

700523

700523

809558

670938

842500

650887

658546

793604

696931

603267

713696

SINTROM
1 MG TAB*

EDEMOX
250 MG TAB

ALPRAZOLAM NORMON
0.25 MG TAB

TRANGOREX
200 MG TAB

AMLODIPINO NORMON
5 MG TAB

CARVEDILOL KRKA
6.25 MG TAB

LARGACTIL
25 MG TAB

CODEISAN
28.7 MG TAB

DEFLAZACORT KERN
30 MG TAB

MASDIL
60 MG TAB

HALOPERIDOL ESTEVE
10 MG TAB

HYDRAPRES
25 MG TAB

ATARAX
25 MG TAB

SINEMET PLUS
100/25 MG TAB

SINOGAN
25 MG TAB

PLENUR
400 MG TAB

PLENUR
400 MG TAB

LORAZEPAM NORMON
1 MG TAB

METFORMINA SANDOZ
850 MG TAB

URBASON
4 MG TAB

DORMICUM
7.5 MG TAB

PAROXETINA MABO
10 MG TAB

LUMINAL
100 MG TAB

PROPRANOLOL ACCORD
10 MG TAB

QUETIAPINA QUALIGEN
25 MG TAB

ESPIRONOLACTONA
ACCORD 25 MG TAB

1. (M): Medium; 2. NC: National Code; 3. (Q): Quarter; 4.TAB: Tablet.
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NO
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YES
NO

(No score-line)

NO
(No score-line)
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Table 3: Tested drugs.

NC2 Split

Dosage obtained by division drug Brand name of the split drug
ACETAZOLAMIDE 125 MG (M) 749267 EDEMOX 250 MG TAB? 749267
AMIODARONE 100 MG (M) 725101 TRANGOREX 200 MG TAB MD5A21003
CHLORPROMAZINE 12.5 MG (M) 777789 LARGACTIL 25 MG TAB 257040A
CODEINE 14.35 MG (M) 796052 CODEISAN 28.7 MG TAB 24663
DILTIAZEM 30 MG (M) 608000 MASDIL 60 MG TAB 210858
HALOPERIDOL 5 MG (M) 989475 HALOPERIDOL ESTEVE 10 MG TAB 220661
HYDRALAZINE 12.5 MG (M) 723295 HYDRAPRES 25 MG TAB 204520A
HYDROXYZINE 12.5 MG (M) 713032 ATARAX 25 MG TAB 350403
LEVODOPA/CARBIDOPA 50/12.5 MG (M) 700579 SINEMET PLUS 100/25 MG TAB W220948
LEVOMEPROMAZINE 12.5 MG (M) 824391 SINOGAN 25 MG TAB 258910A
LORAZEPAM 0.5 MG (M) 809558 LORAZEPAM NORMON 1 MG TAB T4PL3
METFORMIN 425 MG (M) 670938 METFORMINA SANDOZ 850 MG TAB MF9479
METHYLPREDNISOLONE 2 MG (M) 842500 URBASON 4 MG TAB 1U005
PROPRANOLOL 5 MG (M) 696931 PROPRANOLOL ACCORD 10 MG TAB D2200587

1. (M): Medium; 2. NC: National Code; 3.TAB: Tablet.

Table 4: Performance of split drugs.

No. Values outside
i Percentage of
Dosage obtained Brand name of the range 85%-115% i
mass loss Observations

% (Max)

by division the split drug (and outside the
range 75%-115%)

During the assays, 3

AC1 EszAiAOGL?I\'}A)LDE ZSEDDI\EA'\(/‘:?KB? 749267 0(0) 0.72 (3.3) 5.89 fractiosnr:1 ggep?er?gn into
A one T MDSA21003 0(0) 0.15(16) 260
CH@?&%"’E%'NE ;@R'\%CTEE 257040A 0(0) 0.06 (0.6) 454
3D(|)L-l(|/IAGZl(El'\\/I/|) Gé\ﬁéDT'ZB 210858 10 03(14) 11.38
HASL&PGE Fz,'\'j)o L HALE%‘?ESE o 220661 0(0) 0.65 (4.5) 6.67 fragiirr:rs‘?/\;[:rz ?)Sri)agesﬁnto
10 MG TAB smaller pieces.
e R 2045204 10 012(06) 7.89
H1Y2[_’5R"3AXGY (le/l’\‘f , ;\T,\;\gATiB 350403 00 0.03(03) 362

3 tablets were broken into
W220948 0(0) 0.08 (0.5) 4.35 multiple pieces upon remo-
val from the blister pack.

LEVODOPA/CARBIDOPA SINEMET PLUS
50/12.5 MG (M) 100/25 MG TAB
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Table 4 Continued: Performance of split drugs.

No. Values outside

Dosage obtained Brand name of

the range 85%-115%

Percentage of

. i f mass loss Observations
by division the split drug (and outside the
% (Max)
range 75%-115%)
LEVOMEPROMAZINE SINOGAN
12.5 MG (M)’ 25 MG TAR? 258910A 0(0) 0.02 (0.1) 3.24
During the assays 3 frac-
LORAZEPAM ) )
LORAZEPAM NORMON T4PL3 1(0) 0.12(0.7) 9.41 W TB iz grmies o
0.5 MG (M) 1 MG TAB pieces. Their size makes
exact division difficult.
METFORMINA
ZAZE;— l;\?g'\(/ll\l/l'\)l SANDOZ MF9479 0(0) 0.04(0.2) 448
850 MG TAB
METHYLPREDNISOLONE URBASON
2 MG (M) 4 MG TAB 10005 0(0) 0.02 (0.2) 4.92
During the assays 1 tablet
PROPRANOLOL is discarded because it
PRC;P&AC_iN&;OL ACCORD D2200587 2(0) 0.06 (0.5) 7.48 fragments into pieces. Its
10 MG TAB size makes it difficult to

1. (M): Medium. 2. TAB: Tablet

These studies are uncommon, possibly due to the greater
ease of access to a precision balance than to a spectropho-
tometer or HPLC. In this regard, in 2015 in a study con-
ducted in Egypt, in which the mass and content uniformity
(with spectrophotometer) of the fractions of 16 commonly
used drugs were evaluated, 62.5% of the products met
the pre-specified standards (based on AP specifications).
In this study, a perfect correlation was observed between
those products that met the mass and content specifica-
tions and those that did not'. In a similar study Hill et al.
obtained positive results for 50% of the products evalua-
ted for mass uniformity and the same results for content
uniformity (measured by HPLC) after mass adjustment?©.
The wide variability between studies may be due to
several factors. Firstly, the assays used to validate division
differ from one study to another. In our case, we used
the requirements established in the European and Spanish
pharmacopoeias and additionally added the mass loss
assay described by Green et al."' The majority of the other
articles are based on adaptations of tests collected in
the AP'31417.19.20 \which until its 29th edition included as
a requirement a maximum RSD of 6% for each fraction
(although in many of the aforementioned studies the
range is extended to a maximum of 10%). In this sense,
if we had taken this condition into account, our vyields
would be 64.3% (for a maximum RSD of 6%) or 85.7%
(for a maximum RSD of 10%). Another factor that may
influence the disparity of results is the selected method to
split tablets (by hand, splitting device, knife, etc.). For our
study, we selected the use of a splitting device for several
reasons. Firstly, it is the tool used by pharmacy technicians
at our hospital to split tablets. In addition, several previous
studies have pointed out the advantages of this method
over the alternatives®®?'. This may be an important
difference from studies such as that of Gupta et al. in
which the tablets were broken by hand'™. A third factor
that may have an impact on the variability of results is
the selection of the drugs tested. Many of the studies did
not make a specific selection of the drugs to be split, but

divide accurately.

in general mention products “that are usually split”, and
include drugs that were excluded from our research, such
as medications with a narrow therapeutic index or those
that have no score lines™">"920_ |In our case, we selected
scored tablets that met the SGPHP recommendations.

Regarding our findings, in a previous study, we pre-
sented the results obtained in the search for alternatives
after evaluating and identifying split drugs in our hospital
(table 1) in which divisibility to obtain equivalent doses was
not recommended in the TDS or by the laboratory. Despite
achieving a reduction in inappropriate splitting of 23.4%,
the percentage of unsupported division remained above
10%%. These results showed that the search for marketed
alternatives and compounding are only partially effective
in the difficulty of obtaining the prescribed doses. For this
reason, the ability to validate the obtaining of equivalent
fractions in 13 of the 14 drugs tested represents an alter-
native strategy to obtain the prescribed doses. Regarding
the limitations of our research, we can highlight the un-
certainty in selecting the drugs that are truly candidates
for validating division into equivalent doses. Following the
SGPHP guidelines, we selected drugs that did not belong
to the narrow therapeutic index category and that were of
immediate release (discarding those of prolonged, pulsatile
or delayed release, including gastroresistant drugs, and tho-
se for buccal use or oral lyophilized). In addition, for grea-
ter safety, we decided to work only with those products
in which TDS guaranteed that they could be manipulated
to facilitate swallowing or in which the Medisonda Guide
included their use, assuming these indications implied that
manipulating the integrity of the tablet did not compromise
their bioavailability. Due to the limited literature available
and the lack of validated standards, it is difficult to know
whether this selection is restrictive or lax.

On the other hand, it is important to keep in mind
that tablet handling could be associated with significant
variation in stability. For example, although we ruled out
enteric-coated drugs, some of the products we split were
film-coated and we cannot be certain in what cases the
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coating plays a role in stability. Although not much has
been written on this subject, some authors have used mass
loss to evaluate deliquescence after two weeks of storage
without observing significant differences?. Other study
has used HPLC to evaluate the potency of different brands
of split gabapentin, establishing that all the products
evaluated were stable after nine weeks of storage.
Margiocco et al. evaluated the 30-day stability (by
spectrophotometry or HPLC) of drugs used in cardiology,
found statistically significant losses of content for several
active ingredients, although probably not clinically relevant
except in the case of digoxin?®. At our hospital, split tablets
are repackaged with a six-month shelf life.

Another aspect to consider is that, despite the high
percentage of drugs that passed the established tests,
30.8% of the drugs presented at least one tablet or fraction
with integrity problems during handling, which could raise
doubts about the reproducibility of the test. In this sense,
one possibility would be to carry out quality control perio-
dically, to evaluate that the tablets meet the established re-
quirements when the process is replicated. In any case, it
is essential to perform a visual quality control prior to the
repackaging of the medication, to ensure the integrity of
the fractions to be dispensed.

Finally, all the tests performed exclusively validate the
commercial brand with which the tests were performed.
For this reason, a hypothetical change of commercial
brand will imply the performance of new assays.

CONCLUSIONS

Most of the tablets evaluated complied with the pre-establi-
shed specifications to validate their use in our hospital. These
results represent a solution with guarantees for almost half
of the drugs that were being split and for which there was
no evidence supporting their division into equivalent doses.
The use of these split drugs should always be accompanied
by visual quality control to avoid repackaging crumbling frac-
tions. Further work is needed to evaluate the possibility of
expanding the drugs that are candidates for this type of assay
when there are no alternatives on the market.

The authors declare no conflict of interest
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