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A medicated chewing gum (MCG) is a new alternative solid dosage form for oral application, which is
used for the delivery of a great number of active pharmaceutical ingredients. Monographs for this dosage
form are introduced in the SPhU, European Pharmacopoeia and United States Pharmacopoeia. But to
date, domestic manufacturers do not produce preparations in the form of medicated chewing gums.
This is primarily due to the complexity of the equipment applied and the absence of appropriate legal
documentation for MCG manufacture, which limited the introduction of this dosage form in pharma-
ceutical companies of Ukraine. We have analyzed the literature data on the methods of obtaining a
medicated chewing gum, as well as the basic technological aspects and the equipment applied have
been considered. This allowed us to conclude that with development of compositions for obtaining
chewing gums by direct compression Pharmagum® (SPI Pharma, USA) and Health in gum® (Cafosa,
Spain) the possibility of production of this dosage form in domestic enterprises has increased and is
promising to date. Chemically, they are a mixture of polyols (sorbitol/xylitol/mannitol) and of sugars
with gum bases, plasticizers and anti-caking agents. Chewing gums made by these compositions give
faster release of drugs than conventional methods owing to lower binding of the medicinal substance
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with the gum base and can be directly compressed on a conventional tablet machine.

Nowadays, a chewing gum is part of daily life of
many people [1, 5, 8, 9]. The SPhU and European Phar-
macopoeia contain a monograph “Chewing gums, me-
dicated”, according to which they are “solid prepara-
tions containing one or more active substances and a
base consisting mainly of a gum that are intended to
be chewed but not swallowed. They are intended to be
used for local treatment of mouth diseases, systemic
drug delivery after absorption through the buccal mu-
cosa or from the gastrointestinal tract” [2, 6-11]. That
is, a medicated chewing gum (MCGQG) is a new alter-
native solid dosage form for oral application, which is
used for the delivery of a great number of active phar-
maceutical ingredients [3, 5, 8, 10, 11].

A medicated chewing gum has several advantages
over other solid dosage forms for application in the
mouth. This is, first of all:

* innovation and modernity;

» Dbetter perception by the patient and a pleasant way
to introduction of drugs, especially for children;

* it is not required to use water, i.e. it is possible to
use it in any convenient place for the patient;

» there is no need to swallow, it is important for chil-
dren and people who have problems with swallow-
ing of drugs;

» providing a rapid effect;

» fewer side effects and others [4, 5, 8, 9].
Unfortunately, due to the absence of the corresponding

regulatory documentation, which controls the produc-

tion of drugs, and because of the complexity of equip-
ment required for production of MCG, current domestic
drugs in the form of medicated chewing gums are ab-
sent at the pharmaceutical market of Ukraine.

The aim of this work is to characterize the methods
for obtaining of medicated chewing gums and consider
their main technological aspects.

Experimental Part

When developing a medicated chewing gum, only
if there is a correct selection of active substances and
excipients, the rational technology and storage condi-
tions can provide the desired therapeutic effect.

Besides active pharmaceutical ingredients (API) and
the base, MCGs contain excipients, which type and amount
depend on the method of the gum obtaining. During
chewing a medicated gum does almost not decrease in
the volume, but the active substances and excipients are
dissolved or dispersed gradually in saliva, then the base
becomes tasteless and thrown away [5, 7, 8, 10, 11].

Methods employed for manufacturing of a chewing
gum can be classified into three main classes [8, 10, 11]:

1. Conventional / traditional method (Melting me-

thod).

2. Freezing, grinding and tabletting method.

3. Direct compression method.

Results and Discussion

The traditional method is the previous melting or
softening of the gum base (butadiene-styrene-like ba-
sic copolymer, isobutylene-isoprene copolymer (butyl
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rubber), polyvinyl acetate and identical polymers) and
subsequent mixing with the desired active substances
and excipients. The mixture obtained is then sent through
a series of rollers for obtaining a thin, wide ribbon. During
this process a light coating of finely powdered sugar or
sugar substitutes is added to enhance the flavour and to
keep the gum away from sticking. In a carefully con-
trolled room, the gum is cooled for 48 hours, after that
it is cut to the desired size and cooled at a controlled
temperature and humidity. If it is necessary for obtain-
ing of the desired appearance of the product, then MCG
is further processed (coating, glossing, etc.).

However, this method has several disadvantages:
elevated temperature used in melting restricts the use
of this method for thermosensitive ingredients; melting
and mixing of a highly viscous gum mass makes control-
ling of accuracy and uniformity of drug dose difficult;
there is a risk of providing an inaccurate form, shape or
weight of the dosage form; because of the complexity of
the equipment (extrusion and rolled lines) and facilities
involving hot-melt and cool processers the technology
itself is not so easily adaptable to incorporate the manu-
facturing conditions required for production of pharma-
ceutical products. In addition, such a chewing gum com-
position is difficult to form into chewing gum tablets
because of their moisture content (2-8%); if attempted
to grind and tablet such a composition would jam the
grinding machine, stick to blades, screens adhere to
punches and would be difficult to compress [8, 10, 11].

The method of freezing (cooling), grinding and tab-
letting has been developed with an attempt to decrease
the moisture content and alleviate the problems of the
conventional method mentioned above.

In this method the gum base is cooled to a tempera-
ture, at which the composition is sufficiently brittle and
will remain brittle during the subsequent grinding step
without adhesion to the grinding apparatus. The tempera-
ture required for cooling is determined in part by the
composition of the chewing gum. Generally, the tempe-
ratures of the cooled mixture are around -15°C or lower.
As coolants a liquid nitrogen, hydrocarbon slush are used;
solid carbon dioxide is preferred as it can give low tem-
peratures (up to -78.5°C), sublimes readily on warming
the mixture, is not absorbed by the chewing gum com-
position, does not interact adversely with the proces-
sing apparatus and does not leave behind any residue,
which may be undesirable or potentially hazardous.

To facilitate cooling, grinding and to achieve the
desired properties of a chewing gum some excipients
such as a grinding agent and an anti-caking agent can
be added to the composition.

An anti-caking agent such as precipitated silicon
dioxide can be mixed with the chewing gum composi-
tion and solid carbon dioxide prior to grinding. It helps
to prevent agglomeration of the subsequently ground
chewing gum particles.

To prevent the gum from sticking to the grinding
apparatus the grinding auxiliary substance can be incor-
porated (in the amount of 2-8%): alkaline metal phos-
phate, an alkaline earth metal phosphate or maltodex-
trin. However, the practical use of these substances is
limited because these substances are highly alkaline and,

therefore, will be incompatible with acidic ionisable
therapeutic agents. They also tend to remain in the com-
position of the final chewing gum, and it may be prob-
lematic for therapeutic and safety point of view.

After the composition is ground to a powder, the
coolant is removed by allowing the coolant to evapo-
rate. After that the powder is mixed in a suitable mixer
(sigma mill, high shear mixer or fluidized bed reactor)
with other ingredients. The resulting mixture is trans-
ferred to the stage of pressing, which can be carried out
by any conventional process like punching on a tablet
machine.

However, this method has several disadvantages such
as a large number of the equipment applied; careful moni-
toring of moisture during the tabletting process [8, 10, 11].

The manufacturing process can be accelerated, and
the above-mentioned disadvantages are excluded using
compositions for obtaining chewing gums by direct com-
pression Pharmagum® (SPI Pharma, USA) and Health
in gum® (Cafosa, Spain) [4, 8, 10, 11]. These composi-
tions are manufactured under GMP conditions, comply
with food chemical specifications and are “generally
regarded as safe” (GRAS), regulated by FDA title 21
C.F.R Section 172.615 [4, 11]. A chewing gum made by
these gum compositions can be directly compressed on
a conventional tablet machine, which enables rapid and
low-cost development of medicated chewing gums. As
it does not require high temperature, this method is also
suitable for thermosensitive and water-sensitive APIs.

Medicated chewing gums made with Pharmagum
and Health in gum compositions are similar to tablets
in appearance and give faster release of drugs than con-
ventional methods owing to lower binding of the me-
dicinal substance with the gum base [8, 10, 11].

Last years the Health in gum® composition has gained
widespread, the advantages of which are, above all,
homogeneity and simplicity of manufacture, so that to
work with a single elastic base is difficult and it requires
additional equipment. Chemically, Health in gum com-
positions are a mixture of polyols (sorbitol/xylitol/man-
nitol/isomalt) or of sugars with gum bases (elastomers),
plasticizers and anti-caking agents. Depending on the
percentage of the elastic base and the type of polyols
that are included in the composition 3 types of Health
in Gum are produced such as HiG PWD 01, HiG PWD
03, HiG PWD 04 [4, 10].

Obtaining of chewing gums with Health in gum lies
in mixing of this composition, the active substance and
flavourings in the mixer; after adding an anti-caking agent
and a lubricant the resulting mass is sent to direct com-
pression. If necessary, for protection from moisture and pro-
viding additional external characteristics the finished pro-
duct can be covered with a film or coated with sugar [4, 10].

CONCLUSIONS

The analysis of possible technologies of medicated
chewing gums manufacture conducted has allowed to
determine that the use of Health in gum compositions
provides an easy and rapid obtaining of MCG by di-
rect compression without purchasing and installation of
sophisticated technological equipment, which, in turn,
will make this dosage form more promising for intro-
duction into industrial production of Ukraine.
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TEXHONOr4HI OCOBNMUBOCTI OTPUMAHHA MEOUYHUX XKYBAJIbHUX T'YMOK

O.A.Py6aH, F0.C.Macnit

Krroyoei crioea: MeOuyHi ysaribHi 2yMKU; MexHOsI0aisi; npsMe fpecysaHHs1; Komro3uuji Health in gum
MeduyHa xysanbHa 2ymka (M)KI) — Hosa annbmepHamugHa meepda riikapcbka ¢hopma Orisi opasibHO20
3acmocysaHHs, sika suKopucmosyembcsi 07151 00CmMasKuU 8€/1UKOI KiflbKOCMIi akKmUBHUX KOMIOHEHMIE.
Cmammi Ha OaHy rniikapcbKy ¢hopmy esedeHi y DY, €aponelicoky @apmakoneto ma ®apmakornero
CLUA. OdHak Ha cb0o200HIWHIl OeHb ripenapamu y chopmi MeOUYHUX Xy8aribHUX 2yMOK He 8upobris-
omMbCS 8IMYU3HSIHUMU 8UPOBHUKaMmu. Le noe’a3aHo Hacamreped 3i cKkiiadHICMIo 8UKOPUCMO8Yy8aHO-
20 obnadHaHHs ma sidcymHicmio 8i0rnogiOHOI HopmamueHoi oKymMeHmauii Ha supobHuymeo MMKT,
wo obmexye anposadxeHHs1 OaHOI nikapcbKoi gpopmu y 8UpobHUUMBO hapmayesmuyHUX Mionpu-
emcme YkpaiHu. Hamu 6ys nposedeHuli aHari3z nimepamypHux 0aHux 8iOHOCHO Memodie ompuMaHHs
MeOUYHUX Xy8albHUX 2yMOK ma OCHOBHUX MEeXHOI02i4HUX acrekmis, a makox obradHaHHSs, Wo 8u-
Kopucmosyembcsi. Lle 036051uro 3pobumu 8UCHOBOK, WO 3 pO3POBKO KOMMO3uuil 0nss ompumaH-
HS XKysallbHUX 2yMOK MemoOoM rpsiMozo rpecysaHHss Pharmagum® (SPI Pharma, CLUA) i Health
in gum® (Cafosa, IcnaHisi) Moxnugicms 8upobHuUUmMea 0aHoi fikapCbKoi (hopMU Ha 8IMYUSHSIHUX Mi0-
rnpueMcmeax 3pocna i € MepcrnekmugHor Ha mernepiwHil Yac. XiMi4YHO 80HU S16/15110mMb COb0K0 CyMiul
ronionie (copbimy/kcunimy/maHimy) ma uykpig 3 xyeanbHUMU OCHO8aMu, riacmucbikamopamu i aH-
mu3snexysanbHuUMu azeHmamu. XKyearbHi 2yMKu, 8u2omoersieHi 3a doroMo20r0 YyuUx KOMo3uuit, 3a-
6esneydyrome binbW WeUOKe 8UBIIbHEHHS JTIKapChKUX pedo8uH, Hix MXKT, ompumaHi mpaduuitHumu
Memoodamu, 8HacsiO0K birnbW HU3bKO20 38’s13y8aHHS JliKapCbKOI pe408UHU 3 Xy8allbHO OCHOB0 ma
Moxymb 6ymu 6e3rnocepedHbO cripecosaHi Ha 38uyaliHiti mabrnemkositi MawuHi.

TEXHOINOM’MYECKME OCOBEHHOCTU NONMYYEHUA MEAULUMHCKUX XKEBATEJbHbBIX PE3UHOK
E.A.Py6aH, I0.C.Macnut

Knrodeesnbie criosa: MeduUUHCKUE Xe8amesibHble Pe3UHKU; MEeXHOMO2US; MPSMOoe peccosaHue;
komnosuyuu Health in gum

MeduyuHckas xesamernbHas pe3uHka (M)KP) — Hosasi anbmepHamugHas meepdasi fiekapcmeeHHasi
gopma 0n1si opasibHO20 NPUMEHEHUs], Komopas rnpumeHsiemcs 0n1s 0ocmasku 60sbWoe20 Korudecmesa
aKmueHbIX KOMNoHeHmMo8. Cmambu Ha OaHHYHO JIeKapcmeeHHyo hopMy 88edeHnbi 8 I @Y, Egponelickyro
®apwmakorniero u ©apmakxoriero CLLIA. OOHako Ha ce200HSAWHUU OeHb rpernapamsi 8 gpopme MedOUUUH-
CKUX XeeameJibHbIX Pe3UHOK He Mpou3so0simcsi OmMeHecmaeHHbIMU Mpou3eodumensimu. 3mo ces3aHo,
rpexde g8ceeo, CO CIIOKHOCMbIO UCMONb3yemMo20 06opydo8aHUs U OMCymcmeuem coomeemcmayo-
wel HopmamueHoUl doKymeHmauyuu Ha rpouszeodcmeo MXKP, umo oegpaHu4yugsaem eHedpeHue daHHOU
JiekapcmeeHHoU ¢hopMbI 8 rpou3sodcmeo hapmauesmudeckux npednpusmud YkpauHel. Hamu 6bin
rposedeH aHarnu3 numepamypHbIX OaHHbIX OMHOCUMEsIbHO Memod08 MoryYeHUst MeOUUUHCKUX Xeea-
meribHbIX PE3UHOK, PaCKPbIMbl OCHOBHbIE MEXHOI02UYECKUE acreKmabl, a makxe paccMompeHb! 8Udb!
ucrnonb3yemoeo obopydosaHusi. Amo no3eonusio coenams 8bi800, YMO ¢ pa3pabomkol KoMo3uyud
01151 ro/1yYeHUst xesamesibHbIX PE3UHOK MemoOoM rnpsimMozo npeccosaHusi Pharmagum® (SPI Pharma,
CLUA) u Health in gum® (Cafosa, WcnaHus)) o3amoxHocmb npousgodcmea OaHHOU f1ekapcmeeHHoU
pOopMbI Ha omeyYecmeBeHHbIX MPedrnpuUsIMUsIX 803pocsa U Sersiemcs rnepcrekmusHol 8 Hacmosiujee
gpems. Xumu4decku oHU ripedcmasnsitom coboli cmechk ronuonos (copbuma/kcunuma/maHHUMa)
U caxapos C xxeeamesibHbIMU OCHO8aMU, rracmugukamopamu U aHmuUCHeXxusarouwumu azeHmamu.
XKesameribHbie pe3uHKU, Mory4YeHHbIE C NMOMOWbK 3MuX KOMIo3uyul, obecriequsarom 6ornee bbicmpoe
8bIce0boxOeHUe niekapcmeeHHbIX sewecms, yem MXKP, nony4deHHbie mpaduyuoHHbIMU Memodamu,
scriedcmeue boriee HU3KO20 C853bI8aHUS fleKapCmeeHHO20 sewecmeaa ¢ xeeamesibHol 0CHO8oU U
Moaym 6bimb HernocpedcmeeHHO cripecco8aHbl Ha 0bbIYHOU mabremoYyHOU MalluHe.



