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The aim of the work. Study of the main methodological aspects of drug
development in the form of chewable troches.

Materials and Methods. The objects of study were the works of domestic
and foreign authors, electronic databases of the Ministry of Health of Ukraine
and the own research. During the work methods of bibliosemantic analysis,
systematization of theoretical and practical material and generalization of data
were used.

Results and Discussion. The basic approaches to the pharmaceutical
development of the original domestic medicines, in particular, in the dosage
form of chewable troches in accordance with the requirements of the Guidance
42-3.1:2004. Quality guidelines Medicines: Pharmaceutical development, are
described. The general scheme of pharmaceutical development of chewable
troches is presented. The decision trees for the choice of gel-forming agent and
flavorings to correct the taste characteristics are proposed.

Conclusions. The feasibility of developing a domestic original drug in the form
of chewable troches is substantiated. The main steps of the pharmaceutical
development of this dosage form are characterized.

Introduction. Oromucosal drugs (oral medicines) are
solid, semi-solid or liquid medicines containing one or
more active ingredients: intended for use in the oral
cavity and/or throat for local or systemic action [1, 2].

Oromucosal  drugs include throat rinsers,
mouthwashes, gum solutions (gingival solutions),
oromucosal solutions and oromucosal suspensions,
semi-solid oromucosal medicines (including, for
example, gels for gums, gum pastes, oromucosal gels,
oromucosal pastes), oromucosal drops, oromucosal
sprays, sublingual sprays (including oropharyngeal
sprays), troches and lozenges, pressed lollipops,
sublingual and lozenges tablets, oromucosal capsules,
mucoadhesive drugs [1].

Recently, chewable troches are gaining popularity in
the domestic pharmaceutical market, but their range is
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represented mainly with drugs of foreign production [3]:
DuphaBears® (Amapharm GmbH, Germany), Flavo-
Zinc (Solgar, USA), Supradyn® Gummies (Bayer
Consumer Care, Germany), Vitatone (Newtone Pharma
Limited, Great Britain), Immunovit (Swiss Energy,
Switzerland). Unfortunately, most of these drugs are
dietary supplements. Such drugs as Mycelex®
(clotrimazole), Coenzyme Q10 100 mg and Lipoic Acid
100 mg Chewable Troches, Ketamine Hydrochloride 10-mg
Troches and others are still not represented in Ukrainian
pharmaceutical market. Therefore, the urgent goal of
modern pharmacy is to develop the own domestic
medicines in this dosage form.

The main task of pharmaceutical development is to
create a drug of appropriate quality with the specified
quality characteristics [4, 5]. To date, requirements for
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planning a pharmaceutical experiment according to the
Guidelines 42-3.1:2004 “Guidelines for Quality.
Medicines. Pharmaceutical development” lie in the
design.

The aim of the work. In order to adapt the
requirements of the aforementioned guidelines, taking
into account the requirements of the State
Pharmacopoeia of Ukraine (SPhU) and the current
legislation, the aim of this work is to study the main
methodological aspects of drug development in the form
of chewable troches.

Materials and Methods. The objects of study were
the works of domestic and foreign authors, electronic
databases of the Ministry of Health of Ukraine and the
own research. During the work methods of bibliosemantic
analysis, systematization of theoretical and practical
material and generalization of data were used.

Results and Discussion. The general scheme of
pharmaceutical development of chewable troches
(Fig. 1) includes the selection of ingredients of the
medicinal product (active pharmaceutical ingredients
(API) and excipients), reasoning of rational technology
of production, determination of risks and development of
validated methods of quality control of the finished
product [6, 7, 8].

API determines the pharmacological properties of the
drug under development. In accordance with the
requirements of Guidance 42-3.1:2004. “Quality
guidelines Medicines: Pharmaceutical development” the
choice of APl and its concentration should be
substantiated experimentally or by reference to relevant
scientific sources of literature.

The second, not least important, step is the choice of
the type of gel-forming agent, which is the carrier of the
dosage form, providing its proper structural and
mechanical properties  and biopharmaceutical
parameters. The decision tree for choosing a gel-forming
agent is shown in Fig. 2.

Gelatin is most often used as a gel-forming agent for
the production of chewable troches, although the
literature describes the use of agar and apple pectin
[9-11]. The classic composition of the base of chewable
troches is close to the gelatin-glycerin suppository base.
But the final ratio of the components depends on the
guantitative content and the aggregate state of the
composition of the APlIs. It is important to use gelatin of
a certain density (not less 250 g/cm2, per Bloom) [12].

Also, acidity regulators (eg, citric acid), taste
correctors (eg, glucose syrup, fructose, sorbitol, sugar),
fruit flavorings and food colorants (permitted for use in
pharmaceutical practice) are added to the proper quality
of the finished product and its taste characteristics.

Gelatin and agar chewable troches are used prepared
as follows: the calculated amount of gelatin is poured
with the calculated amount of purified water and left for
swelling. Separately the concentrate of the excipients is
prepared through the dissolution of acidity regulator
together with the flavorings, taste correctors and food
colorants in the minimum amount of purified water. After
swelling, the gelatin or agar is melted in a water bath
and mixed with the concentrate. After that the API is
introduced into the ready troche mass. The resulting
mass is poured into silicone form and placed in a
refrigerator for freezing.

agent.

+ Study the physico-chemical and technological properties of API and gel-forming

formulations.

+ Examine the compatibility APIs, gel-fornung agent and excipients in different

-
+ Study the nature and concentration of excipients, their eftect on the degree of
release of the API from chewable troches.

iy

+ Calculate the amount of gel-forming agent and excipients.

TJustify the choice of flavouring to correct taste, color and odor.

+ Justity the method of introduction of API into the mass and rational preparation
technology (grinding, the order of introduction of API into the mass, time and
temperature of stining, stuming speed, cooling time).

\
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+ Carry out the further research

~\
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Fig. 1. General algorithm for the development of chewable troches.
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Is there enough information regarding this gel-

Yes \L forming agent?
Is this gel-forming agent used in
chewable troches? No
Yes
Whether the information on the physico- No

chemical properties of the gel-forming
agent is confirmed and updated?

No

Yes

End

Is there any new data on the degree of
toxicity of the gel-forming agent?

v ]|

Is this gel-forming agent available for use in
Ukraine?

Is the gel-forming agent in the
approved for usage list?

Yes

No Are suppliers of gel-forming agents
available in the domestic market?

Yes

End No Does this gel-forming agent provide an
adequate level of bioavailability for
API?

Yes

This gel-forming agent is relevant for the development of a new domestic drug in the
Jform of chewable troches

Fig. 2. Tree of decisions on the choice of gel-forming agent in the development of the composition
of chewable troches.
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Chewable troches with apple pectin are prepared by
mixing with half of the sugar and heated to (50.0+2.0) °C
with water purified with vigorous stirring. After swelling,
previously prepared concentrate of excipients is added [13].

It is also important to calibrate the troche mold. The
mold will need to be calibrated for each troche base:
determine the average troche weight and calculate the
density factor of substances that will be added to the

troche base. Any additional substances added to the
base will occupy a specific volume and an adjustment in
the amount of base needed in the formulation will need
to make [14].

The important step in the development of chewable
troches is the choice of flavorings to correct the taste,
color and odor. The decision tree for the choice of
correctors of taste characteristics is shown in Fig. 3.

Is this necessary information relevant concerning

Are new data available on the likelihood
of allergic reactions?

flavoring?
Is flavoring agent present in the
pharmaceutical field? No
Yes
Whether the toxicity level of this No
flavoring has been confirmed and
updated?
No

Yes

End

No

Is flavoring currently available for use in Ukraine?

Yes

Is the corrector in the list of allowed to

apply?

Yes

Are there the suppliers of flavoring to

End

the domestic market?

Yes

This flavoring can be used in the composition of the domestic drug in the form of
chewable troches

Fig. 3. Tree of decisions on the choice of flavorings to correct taste characteristics in the development of the composition
of chewable troches
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Thus, the first stage is the study of the physicochemical
and pharmacotechnological properties of the selected
API, as well as a theoretical justification for the choice of
gel-forming agent (Fig. 2) and a number of excipients.

The following study of model samples of chewable
troches of different formulations allows establishing the
compatibility of the components and the most suitable
ratio of excipients and gel-forming agent to ensure the
proper quality of the medicinal product.

It is mandatory to carry out biopharmaceutical studies
to determine the pharmacokinetic parameters of a
medicinal  product, including: the speed and
completeness of API release. Since chewable troches
must have pleasant taste characteristics, it is necessary
to carry out biopharmaceutical studies to determine the
taste index, which allows justifying the choice and
concentration of flavorings (Fig. 3).

Thereby, the pharmaceutical development of drugs in
the form of chewable troches involves the preliminary
planning of the development stages, which are shown in
Fig. 1.

Based on the findings, it is possible to determine the
optimal composition of chewable troches for each
individual APIs composition and to develop the
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appropriate preparation technology, taking into account
the critical parameters of the production process.

Further studies relate to the adaptation of the
proposed troches production technology to the actual
conditions ofthe production process and the development
of validated quality control techniques at each stage of
production.

The quality control of the obtained chewable troches
must correspond to the requirements of the SPhU and
must include the uniformity of dosage units, uniformity of
content, uniformity of mass.

Conclusions. 1. The main methodological aspects of
the development of modern drugs in the form of
chewable troches are described, taking into account the
main stages of development of this dosage form.

2. The general algorithm of development of chewable
troches is described and the basic stages of development
of this dosage form are described.

3. The decision trees for the choice of gel-forming
agent and flavorings to correct the taste characteristics
for the development of chewable troches are given.
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METOAO/TOINYHI ACMNEKTU PO3POBKU JTIKAPCbKX 3ACOBIB Y ®OPMI XXYBAJ/IbHUX MACTUNTOK

K. B. CemMueHKo, /1. |. BullHeBCbKa

HayioHanbHUl chapmayesmuyHuli yHisepcumem, Xapkis

tolochko.kv@gmail.com

MeTa po60TU. BUBYEHHA OCHOBHUX METOLOMOrMNYHMX acnekTiB po3po6KM MiKkapCbKux npenapartis y BUTNALI XyBaslbHUX
nacTUIoK.

Marepianu i metoaun. O6’eKT1 fOCNIMKEHHSA: NpaLi BITYN3HAHUX | 3apyBiKHIX aBTOPIB, €/1eKTPOHHI 6a3m AaHnx MiHicTepcTBa
OXOPOHM 3[0pOB’'A YKpaiHn Ta BnacHi focnifxeHHs. Mig yac pobotn 6ynu BMKOpUCTaHi MeToamn 6i6nioceMaHTUYHOro
aHasisy, cuctemarmnsaLii TEOpeTUYHOro Ta NPakTUYHOro Martepiasly Ta y3ara/lbHEHHS JaHuX.

Pesynbratu ii 06roBopeHHA. OnNucaHo OCHOBHI Migxoan A0 dhapMaueBTUYHOT PO3PO6KM OpPUMIHANBHUX BITYM3HAHUX
nikapcbknx 3acobiB, 30Kpema, y ikapcbkii hopMi XyBasibHUX NacTUIOK BiAMNOBiAHO A0 BMMOr HactaHosu 42-3.1: 2004.
HacTtaHoBu 3 akocTi. Jlikapcbki npenapatn: ®apmauesBTMyHa po3pobka. OnucaHo 3arasibHy cxemy dapmMaueBTUYHOT
PO3pPO6KM XyBaUlbHUX NacTUIOK. 3anpornoHoBaHO AepeBa pilleHb LWoA0 BUOOpY refieyTsoproBadya Ta apoMaTu3aropis A1
KOpEKL,ii CMaKkoBUMX XapaKTepucTuk.

BucHoBku. O6r'pyHTOBAHO [0LINBHICTE PO3POOKN BITYM3HAHOIO OPUTiHAIBHOTO Npenapary y BUTMALI XKyBaslbHUX MacTUIIOK.
OnvcaHo OCHOBHI eTann hapMaueBTUYHOT PO3POOKN LIET NiKkapcbKoi chopmu.

KntouoBi cnoBa: MeTof0/10ris; hapMaleBTMyHa po3pobKa; TEXHOMNOTIA JiKiB; XXYBasTbHi NaCTU/KN.
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METOAO/TOMMYECKUE ACIMNEKTbI PASPABOTKUN NEKAPCTBEHHbLIX CPEACTB B ®OPME
XXEBATE/JIbHbIX MACTU/TOK

E. B. CemueHko, /1. . BuluHeBcKas

HayuoHa/ibHbIl thapmayesmuyeckull yHusepcumem, XapbKos
tolochko.kv@gmail.com

Lenb pa6oTbl. VI3yyeHne OCHOBHbIX METOAO/IONMYECKUX aCMeKTOB pa3paboTku /1leKapCTBEHHbIX MpenapaTos B Buie
XeBaTesbHbIX NacTUOK.

Matepuanbl u metofabl. O6bLEKTbI WUCCEOBaHUA: TPYAbl OTEYECTBEHHbLIX U 3apyOeXHbIX aBTOPOB, 3MEKTPOHHbIE
6a3bl AaHHbIX MUHMUCTEPCTBA 34paBOOXPaHeHUs YKpauHbl M COOCTBEHHblE UCCNefoBaHWs. Bo Bpems paboTbl 6bin
NCMOb30BaHbl METOALI 6UBIMOCEMAHTUYECKOTO aHasIM3a, cucTemMaTtusaLmm TEOPETUYECKOTO U NPaKTUYECKOro Marepuana
N 06006LLEHNA faHHbIX.

Pesynbratbl U o6GcyxpaeHue. OnucaHbl OCHOBHble MOAXOAbl K dhapmaueBTUYeckoil pa3paboTke OpUrMHasbHbIX
0TeYeCTBEHHbIX /IEKAPCTBEHHbIX CPEACTB, B YACTHOCTU, B JIEKAPCTBEHHON hopMe eBaTe/bHbIX NacTUI0K B COOTBETCTBUM
¢ TpeboBaHnsaMu PykoBogcTea 42-3.1: 2004. PykoBofCTBa N0 kavecTBy. J/lekapCTBEHHbIE Npenaparbl: PapmatieBTnyeckas
paspaboTtka. OnncaHa obuwasi cxema hapMaleBTUYECKOV pa3paboTKy XeBaTeslbHbIX NacTUoK. [peaioxeHbl Aepesa
peLueHuniA No BbIGOPY reneobpasoBarens 1 apoMaTn3aTopoB A/151 KOPPEKLMM BKYCOBbIX XapaKTepUCTUK.

BbiBoAbl. O60CHOBaHa LieNnecoo6pa3HoCcTb pa3paboTkM 0TEHECTBEHHOIO OPUTMHaUTLHOTO Npenapara B BUAE XeBaTe lbHbIX
nacTunok. OnncaHbl OCHOBHbIE 3Tanbl hapMaLeBTUYECKOV pa3paboTku aHHON NekapCcTBeHHO hopMbl.

KnioueBble c/ioBa: MeToA0/0rvs; hapmaleBTuueckas paspaboTka; TeXHOMOrUs 1eKapCTB; KeBaTe lbHble NacTUIIKU.

List of Literature
1. JepxaBHa ®apmakones Ykpaihm: B 3 T. / 8. Rachana Maheshwari, Vikas Jain, Rehana ansari, Ma-

[LepxaBHe MigNPUEMCTBO «YKpaiHCbKWMIA  HayKOBWIA hajan S. C., Garvita joshi. A review on lozenges. BBB.
chapmakonenHuini LeHTP SKOCTI NiKapCbKUX 3acobiB». 2013. Vol. (1). P. 35-43.
Bug. 2-e . Xapkie : [epxaBHe nignpuemctBo 9. Benbassat, Niko Kostova, Bistra Nikolova, Irina
«YKpailHCbKUA  HayKoBWiA  hapMakoneinHuii  LeHTp Rachev, Dimitar. Development and evaluation of novel
AKOCTI Jlikapcbkux 3acobis», 2014. T. 1. 1128 c. lozenges containing marshmallow root extract. Paki-
2. Opnoseubka H. ®. OpomyKo3Hi nikapcbki npenapartu. stan J Pharm Sc. 2003. Vol. 26. P. 1103-1107.
dapmaueBTMyHa eHuukaonegis. MOPIOH. URL:  10. Umashankar M. S., Dinesh S. R., Rini R., Lakshmi K. S.,
https://www.pharmencyclopedia.com.ua/article/5844/ Damodharan N. Chewable lozenge formulation. A re-
oromukozni-likarski-preparati-rraeparationes-buccales view. Int. Res. J. Pharm. 2016. Vol. 7(4). P. 9-16.
(nata 3BepHeHHs: 15.02.2020). 11. Verma Abhay. Review on Lozenges. RAPSR Journal
3. [epxaBHui1 peecTp nikapcbknx 3acobis Ykpainm. URL: der Pharmazie Forschung. 2014. Vol. 2. P. 1-10.
http://www.drlz.kiev.ua 12. Allen LV The basics of compounding: compounding
4. Aulton M. Pharmaceutics. Edinburgh: Churchill Living- hard, soft and chewable troches/lozenges/drops. Int. J.
stone, 2002. 908 p. Pharm. Compd. 1999. Vol. 3(6). P. 461-465.
5. HacrtaHoBa 42-3.1:2004 HacTtaHoBwu 3 skocTi. Jlikapceki  13. Semchenko KV, Vyshnevska LI. Justification of the gel
3acobu. PapmaueBTMyHa po3pobka. Knis, 2004. 14 c. formers selection in the development of oromucosal
6. Minakshi Rathod, Sachin Poharkar, Yuvraj Pandhre, drug in the form of troches. An Mechnikov Inst. 2019.
Monali Muneshwar, Sandesh Sul. Medicated lozenges Is. 4. P. 44-48.
as an easy to use dosage forms. WJPR. Is. Vol. 7 (16).  14. Lozenges and Medication Sticks. Chewable lozenges.
P. 305-322. Ehelman School of Pharmacy. URL: https://pharmlabs.
7. Pothu Renuka, Yamsani Madhusudan. Lozenges formula- unc.edu/labs/lozenge/chew.htm  (gata 3BepHEHHS:
tion and evaluation: a review. Lozenges formulation and 02.03.2020).

evaluation: a review. JAPR. 2014 Vol. 5 (5). P. 290-298.

References

1. The State Pharmacopoeia of Ukraine: in 3 vol. Kharkiv: 2-e Bua.] Kharkiv: Ukrainian Scientific Pharmacopoeia
Ukrainian Scientific Pharmacopoeia Center of Quality Center of Quality of Medicinal Products. 2014; Ukrai-
of Medicinal Products. Ed.2. [depxaBHa ®apmakones nian.
Ykpainm: B 3 T. / AN «YkpaiHcbkuin HaykoBuit 2. Orlovetska NF. [Oromucosal medicinal products].
chapmakoneiiHuii LEHTP SIKOCTi NiKapCbKnX 3acobiB». — Pharmaceutical encyclopedia. MORION. [Internet].

ISSN 2312-0967. ®apMmaneBTUYHMI yacomuc. 2020. Ne 2

30



2009 [cited 2020 Feb 15]. Available from: https://www.

dapmaneBTHYHA TEXHOJIOTisA, 6iodapmariisa, romeonarisa

Pharmaceutical technology, biopharmacy, homeopathy

2013;(1): 35-43.

pharmencyclopedia.com.ua/article/5844/oromukozni- 9. Benbassat, Niko Kostova, Bistra Nikolova, Irina
likarski-preparati-rraeparationes-buccales Ukrainian Rachev, Dimitar. Development and evaluation of novel
State Register of Medicines of Ukraine [depxaBHuii lozenges containing marshmallow root extract. Paki-
peecTp ikapCbkmx 3acobiB YkpaiHu]. Available at: stan J Pharm Sc. 2003;26: 1103-7.
http://www.drlz.kiev.ua/ Ukrainian. 10. Umashankar MS, Dinesh SR, Rini R, Lakshmi KS,
Aulton M. Pharmaceutics. Edinburgh: Churchill Living- Damodharan N. Chewable lozenge formulation. A re-
stone; 2002. view. Int Res J Pharm. 2016;7(4): 9-16.

Guidance 42-3.1:2004. Quality guidelines Medicines:  11. Verma Abhay. Review on Lozenges. RAPSR Journal
Pharmaceutical development. [HactaHoBa 42-3.1:2004 der Pharmazie Forschung. 2014;2:1-10.

HactaHoBM 3 fkOCTi. Jlikapcbki 3acobu.] Ministry of 12. Allen LV The basics of compounding: compound-
Health of Ukraine. Kyiv: Morion. 2004. Ukrainian ing hard, soft and chewable troches/lozenges/drops.
Minakshi Rathod, Sachin Poharkar, Yuvraj Pandhre, Int J Pharm Compd. 1999;3(6): 461-5.

Monali Muneshwar, Sandesh Sul. Medicated lozenges  13. Semchenko KV, Vyshnevska LI. Justification of the gel
as an easy to use dosage forms WJPR. 2018;7(16): formers selection in the development of oromucosal
305-22. drug in the form of troches. An Mechnikov Inst. 2019;4:
Pothu Renuka, Yamsani Madhusudan. Lozenges for- 44-8.

mulation and evaluation: a review. Lozenges formula-  14. Lozenges and Medication Sticks. Chewable lozenges.

tion and evaluation: a review. JAPR. 2014;5(5): 290-8.
Rachana Maheshwari, Vikas Jain, Rehana Ansari, Ma-
hajan SC, Garvita jJoshi. A review on lozenges. BBB.

Ehelman School of Pharmacy [Internet]. 2020 [cited
2020 March 02]. Available from: https://pharmlabs.unc.
edu/labs/lozenge/chew.htm

BigomocTi npo aBTOpiB

CemueHko K. B. - kaHf,. dhapmay,. Hayk, OOLEHT kadpeLpu anTeyHoi TexXHomMorii nikiB, HauioHansHuii hapmaleBTUyHWi
yHiBepcuTeT, XapkiB, YkpaiHa. E-mail: tolochko.kv@gmail.com, ORCID 0000-0003-3824-8899.

BuwHeBcbka J1. I. — a. chapmau,. Hayk, npodyecop, 3aBigyBauka kadpegpv anTeyHoli TexHosorii nikis, HauioHanbHuiA
thapmaueBTUYHMIA YHIBEpPCUTET, XapkiB, YkpaiHa. E-mail: liliavyshnevska@gmail.com, ORCID 0000-0002-6887-3591.

Information about the authors

Semchenko K. V. - PhD (Pharmacy), Associate Professor of the Department of Pharmaceutical Technology of Drugs,
National University of Pharmacy, Kharkiv, Ukraine. E-mail: tolochko.kv@gmail.com, ORCID 0000-0003-3824-8899.
Vyshnevska L. I. - DS (Pharmacy), Professor, Head of the Department of Pharmaceutical Technology of Drugs, National
University of Pharmacy, Kharkiv, Ukraine. E-mail: liliavyshnevska@gmail.com, ORCID 0000-0002-6887-3591.

ISSN 2312-0967. Pharmaceutical review. 2020. Ne 2

31



