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Olena WELCHINSKA

Features of the content of test tasks in the
discipline «Standardization of Medicines»

OLENA WELCHINSKA. Features of the content of test tasks
in the discipline «Standardization of Medicines». Testing has
long taken a firm place in the training system. Using testing, we use
the method of researching the level of student’s knowledge, abilities and
skills. Standardized tasks, namely tests (tasks related to each other), are
solved using the basic knowledge available after studying the discipline
and logical approaches. «Standardization of medicines» is discipline that
studies the development of medicines (drugs) quality standards that ensure
an appropriate level of quality of medicines. It is based on the material of
pharmaceutical chemistry and is the logical conclusion of the study of a
complex of chemical pharmaceutical sciences. A feature of the test tasks in
«Standardization of medicines» is the use of pharmaceutical chemistry and
pharmaceutical analysis data.

Key words: standardization, medicines, test, pharmaceutical analysis.

The pharmaceutical sector in Ukraine is in its infancy, so the basic
principles of EU legislation in the field of licensing and control of
medicinal products are of particular relevance to Ukraine. Experiment EU
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countries in developing legislation in the pharmaceutical field for more
than 30 years. Using the principles of the EU in the practice of government
regulation of the pharmaceutical sector will help accelerate the integration
of Ukraine into the European market, improve competitiveness and the
quality of Ukrainian drugs.

The educational discipline «Standardization of medicines» is studied
by students of higher medical and pharmaceutical universities of Ukraine
in the 5" year of study.

The main tasks of this discipline is study of the development of quality
medications standards that ensure the required level of medicatin--
quality and to pro\'jde future, nhormacisus wiul systemic know]edgc

«krrestanaardization of medicines.

This discipline aims to provide students with knowledge about
standardization of substances and dosage forms of industrial pharmaceutical
production, taking into account the current state of development of the
pharmaceutical field; structure and basic principles of standardization of
medicines in the pharmaceutical field according to GMP, GLP, GCP, GXP
requirements, state standards of Ukraine; principles and requirements of
documentation (pharmacopoeia articles, AND, methods of quality control
for substances and medical preparations); use of chemical methods of
analysis for identification, purity research, instrumental methods of
quantitative analysis of medicines, modern physical and physical-chemical
methods that are widely used in standardization of medicines [1, 2].

This discipline studies a wide range of concepts and issues. This is the
main sections of standardization of medicines and its field of application,
methods for standardization of drugs, validation of analytical methods,
basic state regulations in pharmaceutical analysis, safety rules and work
in pharmaceutical laboratory analysis, legal regulation of procedures
for standardization, a system of quality assurance of pharmaceutical
products, general instructional techniques assessing the quality of drugs
and dosage forms, theoretical foundations of pharmacopoeia methods for
the analysis of drugs and their detection, identification and quantification
of using chemical and physical-chemical methods.

«Standardization of medicines» is based on the knowledge of different
sciences, such as, inorganic chemistry or physical and colloid chemistry
(properties of elements and their compounds, basics of chemical kinetics,
theory of thermodynamics, phase equilibria, solutions of electrolytes, ionic
equilibrium surface events, how to calculate the chemical equilibrium
known initial concentrations and the equilibrium constant, basis extraction
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processes), organic chemistry (properties of organic compouﬁnds, thenature
of chemical bonds and electronic of the structure of organic compound's,
reaction mechanisms of organic compounds, methods of analysis in
organic chemistry), analytical chemistry (general questions apalyz]ng
trace amounts of materials, modern methods of analysis), biological
chemistry (basic patterns of metabolism of drugs, biochemical basis of
individual variability in metabolism of drugs, mechanism f’f transport
of xenobiotic), pharmaceutical chemistry (properties of medncatnoqs e?ncz
methads of ite quality analisis) stakisiies and dntrreedls (Stadstical
analysis of experimental data), technologies drugs (impact of dosage
forms the bioavailability of drugs, products of secondary metabolism),
pharmacology (pharmacodynamics and pharmacokinetics of bioactive
substances, the mechanism of action of biologically active substances,
differential diagnosis analysis), toxicological and forensic chemistry
(properties of poisonous drugs, methods of its isolation and analysis,
toxic dynamics and toxic kinetics of bioactive substances).

The educational discipline «Standardization of medicines» is based
on the data of science «Pharmaceutical chemistry» and is the logical
conclusion of the study of a complex of chemical pharmaceutical sciences.

«Pharmaceutical chemistry» studies methods of analysis for
identification, purity research, instrumental methods of quantitative
analysis of medications, pharmaceutical compositions, and biological
active substances. At the same time, both pharmacopoeia methods and
non-pharmacopoeia methods are used for the pharmaceutical analysis of
medication.

Many methods of qualitative and quantitative analysis of medications
have been adopted for chemical-toxicological analysis. However, the
objects of research in this case are not only medical preparations, but also
other toxic substances, as well as the biological material of a poisoned
person [3-5].

Thus, only «Standardization of medicines» studies standardized
methods of identification, quantitative analysis of medications.

Testing student’s knowledge is one of the most important forms of
knowledge control. Standardized tasks — tests are solved using the basic
knowledge available after studying the discipline and logical approaches.

Testing allows to save time, check the level of knowledge on extensive
material, and develop the student’s memory. However, testing does not
give a complete picture of the level of knowledge of students.

The positive point is that standardized methods of medications
analysis have already been studied in the discipline «Pharmaceutical
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chemistry», which allows students to use the previously acquired
knowledge base (tabl.1).

Table 1. Methods of analysis that are studied in disciplines
«Standardization of medicines» and «Pharmaceutical chemistry»

«Standardization of medicine

«Pharmaceutical chemistry»

standardized and non-standardized methods

chemical methods

physical and phvsical-chemical methods physical and physical-chemical methods
(instrumental methods): chr ymatography

(TLC, GC, LC, HPLC

(instrumental methods):

chromatography
electrochemical methods (TLC, GC, LC, HPLC),
spectral method electrochemical methods,
(LV-, IR-, N\MR-, oth

spectral methods

(UV-, IR-, NMR-, other)

Chemical methods are separations (precipitation) extraction,
distillation, gualitative analysis (colour, smell, melting point, other).
There are two types of chemical methods in quantitative determination
of medicines (scheme 1).

Scheme 1.

" Gravimetric i
] analysis:

1

et ————

the amount of an analyte [
can be determined through
I the measurement of mass

\
o

e ——————— e

Volumetric
(titrimetric) analysis:

l

the amount of a substance is
determined by measuring of volume that
it occupies
L A
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There are next electrochemical methods (scheme 2):

( Electrochemical methods j

Coulometry

Amperometry

The main characteristic of electrochemical method is measu
signal (tabl.2).
The main topics of the discipline «Standardization of medicines»

Electrochemical method

Measured signal

Potentiometry

Potential

Coulometry

Amount of electricity
(in Coulones)

Conductometry

Conductivity

Voltamperometry

Dependence of electric current

(in Amperes)
on voltage (in Volts)

Amperometry Electric current
(in Amperes)

* The system of standardization of medicines. Analy
documentation for pharmaceutical products: AND, monograg

* Use of chemical methods in the development of qui
standards of medicines under sections of pharmacopoeia ar
«Identification», «Purity research».

* Use of chemical methods in the development of quality stand
of medicines under sections of pharmacopoeia article «Quantitz
determination».

* Use of physical and physical-chemical methods for identifica
purity research and quantitative determination as standardize
of medicines.
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* Use of chromatography and electrochemical methods for
identification, purity research and quantitative determination as
standardization of medicines.

For example, topic «Use of chemical methods in the development of
quality standards of medicines under sections of pharmacopoeia article
«Identification», «Purity research»». We can use next tests (tabl.2):

Table 2. «Use of chemical methods in the development of quality
standards of medicines under sections of pharmacopoeia article
«Identification», «Purity research»»

TEST QUESTION 1. a) Potassium iodide
Which reagent is used for b) *Ammonium oxalate
determination Ca * in medicines? ¢)  Sodium hexahydroxistibiate
d)  Ammonium chloride
e)  Silver nitrate
TEST QUESTION 2. a) anorange-yellow spot
Which analytical effect will be after )  awhite precipitate
adding FeCl, to benzoate-ion? c)  agreen precipitate
d) aviolet color
e) *apink-yellow precipitate
TEST QUESTION 3. a) *abrown-yellow-red
Which range of colours is used for b) ared-yellow-green
examination of the colour intensities ¢) ayellow-orange-red
of liquids? d) ared-white-black
¢) ared-green-blue
TEST QUESTION 4. a) clean test tubes of the different diameters
Which laboratory glassware should b) clean dry retorts of the same diameter
be used for determination of c) *cleandry test tubes of the same diameter
sensitivity reactions? d) clean dry retorts of the different
diameters
¢) none answer is right
TEST QUESTION 5. ) a white
Which background is used for B) ayellow
letermination of solution’s clarity? y) *ablack
8) cary
£) none answer is right
"EST QUESTION 6. a) HCl
Vhat reagent should be added for b) *NaOH
ientification of AF?? c) AgNO,
d) (NH),C0,
e) Na,HPO,
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TEST QUESTION 7. a) awhite
Which colour of precipitate does Br b) *a pale yellow
give after adding AgNO,? c) ayellow
d) anorange
e) abrown
TEST QUESTION 8. a) awhite
Which colour of precipitate does b) apale yellow
Fe' give after adding K,[Fe(CN),]? c) ayellow
d) anorange
e) *ablue
TEST QUESTION 9. a) AgNO,
Which reagent is used for separation b) Na,HPO,
of CO,” and HCO,? o *MgSO,
d) NaOH
e) KCrO,
TEST QUESTION 10. a) agreen fluorescence
Pharmacist-analyst defines a b) *abrown coloration
sodium iodide. The presence of c) ayellow colour
heavy metals he will check by d) a white opalescence
forming of: ¢) ablue fluorescence
TEST QUESTION 11. a) *Argentum nitrate
The laboratory for quality control b) Barium sulfate
of medicines received a mucolytic ¢) Glyoxalhydroxyanil
drug containing Ambroxol d) Potassium ferrocyanide
hydrochloride. To detect chloride e) Diphenylamine
ions in its identification, it is
necessary to use a solution:
TEST QUESTION 12. a) *Calcium chloride
Dexamethasone is a hormonal b) Sodium chloride
agent that contains covalently ¢)  Ammonium oxalate
bound fluorine. This allows after d) Argentum nitrate
mineralization of the substance to e) Sodium acetate
identify F- with a solution of:
TEST QUESTION 13. a) *Potassium dichromate
The pharmacist-analyst b) Sodium hydroxide
identifies the antimicrobial agent c) Magnesium sulfate
"Ciprofloxacin hydrochloride™. To d) Potassium chloride
detect the chloride ion, it reacts e) Zincoxide

in the presence of sulfuric acid
concentrated with the following
reagent:

92



'PEJSKIE STUDIA HUMANISTYCZNE: Panstwo i Spoleczefistwo

Issue 3, 2021

"QUESTION 14. a) *Barium chloride
jality control of 0.1% injectable b) Copper (IT) sulfate
ion of atropine sulfate is c) Potassium iodide

«d out in the central analytical d) Sodium bicarbonate
atory of the pharmaceutical e) Ammonium chloride
prise. Due to sulfate ions, the

» substance can be identified

teraction with the following

nt:

QUESTION 15. a) *Nitric acid, dil.
iboratory for quality b) Sulfuric acid, conc.
ol of medicines received an c) Sodium hydroxide
ypertensive drug containing d) Diethyl ether
iine hydrochloride (clonidine). e) Formaldehyde
entify it, determine the
de ions by reaction with silver
e in the environment:

QUESTION 16. a) *Nitrites
ig the pharmaceutical analysis b) Sulfates
e drug substance, a reaction ¢) Fluorides

performed with antipyrine d) Bromides

azone) in the presence of dilute e) lodides
chloric acid. The appearance
en color allows you to identify:

QUESTION 17. a) *Carbonates
r the action of acetic acid b) Fluorides
d like a drug substance, there ¢) Nitrites
-apid release of gas bubbles, d) Sulfates
i causes turbidity of the barium e) Chlorides
xide solution. This test allows
) identify:

QUESTION 18. a) *Thiourea
boratory for quality control b) Glyoxalhydroxyanil
dicines received an antiulcer ¢) Hydrochloric acid
‘ontaining bismuth sub citrate. d) Sodium hydroxide
g the reaction to the bismuth ¢) Potassium acetate

, the formation of a yellowish-
2 color was observed. What
1t was used in this test?
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TEST QUESTION 19.
The laboratory for quality control of a) *awhite
medicines received a substance of b) ablue
the antibiotic Ampicillin sodium. c) ayellow
The sodium ion was identified d) ared
by reaction with a solution of e) agreen
potassium pyroantimonate to form
a precipitate of the following color:
TEST QUESTION 20.
As a result of the reaction of the a) *sodium ions
analgesic Metamizole sodium b) covalently bound sulfur
monohydrate with a solution of c) methyl groups
potassium pyroantimonate, a white d) phenyl radical
precipitate formed. This confirms e) keto groups
the presence in the structure of the
drug:

Thus, these tests can be called standardized, since they can be v
test control of student’s knowledge, both in the discipline «Standard:
of medicines» and in the discipline «Pharmaceutical chemistry».

The development of test material has tremendous possit
for example, the creation of thematic complexes of test task
combination of test tasks with situational tasks or schemes of ch
transformations, and others.
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tracts

OAEHA BEABUYMHCBKA. OcobamsocTti 3MicTy TecToBmx 3a-
BAaHDb 3 Aucipmaian «CTaHAapTM3anin 2iKapcbKMX 3aco0iB».
Tecnmyearya 6:x¢ CAGHO 3AUHANO MilyHe Micye 6 cucniemi HasuaHHA. Buko-
PUCTIOGYION U MECIYBAHHS, 6UKOPUCHIOEYEMO Men100 OOCAIACHHS PisHSA
3HaHo, yMib i Hasukox cmyderima. Cmandapmusosari 3a60anHs, a came
mecmu (3a60aHHA, M06'A3aHi Mixk c0B010), PO36"A3YIOMLCA 3 6UKOPUCHAT-
HAM DA306UX 3HAHD, HAKGHUX NICAS 6UEHEHHA QUCHUNAIHU, MA AOZIHHUX
nidxodis. « Cmandapmusayis AikapcoKux 3acobie» — OUCKUNAIHA, U0 61~
6uae po3pobKy cmaridapmis Axocmi Aikapcokux 3acodis (Aikapcoxux saco-
6i6), Axi 3abesnesyronis HANEAHUNL piceH b SKOCME AIKAPCOKUX 3ac00i6. Bit

SACHOSAHUTL HA Mamepiari GapMayesmunHOT XIMIT T € ANOZTUHHUM 3a6ePuieH-
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HAM 6UGHEHHA KOMNACKCY XiMiKo-papmayesniunnux nayx. Oa
mio mecmosx 3as0anp is « Cmandapmusanii Aikapcobxux 3acobis»
pucmants 0aHux GapmayesmuyHol ximii ma dapmayesmunrozo

Katowosi caoea: cmandapmusayis, Aiku, 6unpobyeanus, ¢a
MUNHUT GHAALS.

OAEHA BEABYUYMHCKASL. OcobenHocTin coaepikaHus
BBIX 3aJaHi1 1o ancrmange «CraHjapTn3anmsa Aexaj
HBIX cpeacTs». Tecmuposartie JA6HO 3AHANO HPOUHOE MECINO & ¢
obyerun. C noMoujpro Mecmuposanius Mol UCHOAbIYEM Memo
CACDOGAHUS YPOBHA SHAHUWIL, YMEHUN U HAGoIK06 yuawiuxcs. Cma
SUPOSAHHbIE 30K, @ UMEHHO niechtol (3a0awu, C6A3AHHbIE Opy: ¢
PEUAONMCA € UCNONDIOBAHUEM BA066IX SHAHUN, QOCHIYNHBX 7
weHUS QUCYHNAUNDI, U A0ZUHecKUX n00x0006. « Cmandapmusai
CIMBEHHDIX Cpedcms» = OUCHUNAUTA, H3YHAIOWAS paspabomyy
MOS8 KAYECTEN AeKAPCMEEHHBIX cpedcne (AeKapcmeeHHblx cpeds
CHENUBAIOU|UX HAOACARIUIL YPOGeHD KAHCCHIEA ACKAPCIBEHH b X
Ou ocHosar Ha mamepuare Gapmayesmutieckon Xumut u
AOZUMECKUM 3AEEPIIEHUEM USYHEHUS KOMNMACKCA XUMUKO-Daps
yeckux Hayk. Ocobennocmoio niecmosvix sadatiuit 6 «Cmarday
ACKAPCMEEHHDIX CPEOCH6» A6ARCMCA UCHOADIOBAHUE OAHHDIX ¢
HIMMECKOT XUMUL U PAPMAUCEMUNECK020 AHAAUA.

Katoesvie cA06a: candapmusaius, ACKapcmseeHvie cpedcn:
dapmaesmiueckuil AHAUS.

OLENA WELCZYNSKA. Cechy treéci zadan testor
dyscyplinie ,Standaryzacja $rodkow leczniczych”. Tos:.
dawna zajmuje wazne miejsce w systemie edukacyjmym. Stes
stosujemy metode badania poziomu twiedzy, umiejetnosc:
studenta. Zadania standaryzowane, czyli testy (zadania pou
sobq), rozwiqzuje si¢ z wykorzystaniem podstawowe] wiedzy =
przestudiowaniu dyscypliny i podejsc logicznych. , Standaryzac
leczniczych” to dyscyplina zajmujqca si¢ opracowywanien: =
jakosci srodkéw leczniczych (lekéw) zapewniajqcych odpotwics
jakosci $rodkdw leczniczych. Opiera sig na materiale chemii farma
i jest logicznym zakoriczeniem uczenia si¢ kompleksu nauk =
i farmaceutycznych. Cechq zadan testowych ,Standaryzac
leczniczych” jest wykorzystanie danych z chemii farmaceutyczr.
farmaceutycznej.

Stowa kluczowe: standaryzacja, leki, testy, analiza farmacew:
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