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Identification and assessment of risks arising in the process of manufacture of extraction herbal medi-
cines have been performed. The object of research was the technological process of manufacture of
multicomponent tinctures and liquid extracts. Risk analysis of production is based on the results of
retrospective validation of manufacture of multicomponent extraction herbal medicines, in particular
“Climased” oral drops. When conducting validation the critical stages and parameters of the techno-
logical process have been determined, acceptance criteria have been specified. Identification of the
possible risks for each critical stage and critical parameter of the technological process has been
conducted. Expert assessments have been recorded to the form of quality risk assessment. The
results of calculations of the risk priority number (RPN) have allowed to refer possible inconsistencies
of the technological process at the stage of extraction to unacceptable risks. Risks arising at the
stages of the raw material preparation, purification and filtration of extracts have a great impact. In the
process of the risk management at the enterprise the categorization of risks (assessed level of risk)
has been carried out, the methods of monitoring, prevention and risk response have been proposed;
preventive measures, as well as measures in case of risk occurrence have been developed. To pre-
vent and minimize the possible risks of pharmaceutical production the methodological approaches
to functioning of the system of the risk management have been developed taking into account the

manufacture of drugs based on the medicinal plant raw material.

Under market conditions any enterprise inevitably
faces with extraordinary situations and unforeseen events,
which should be prevented, or which should be timely
responded to. Regardless of the reasons of occurrence
of risk situations the desire to reduce the threat and mini-
mize the possible financial losses is natural [9, 10].

In this regard, at present the problem of developing
the management concept based on the risk management
is particularly acute for all departments of a pharma-
ceutical enterprise, and in particular a manufacturing
enterprise; this concept would take into account the latest
world achievements, accumulated personal experience
and the peculiarities of the domestic business environ-
ment. In this case efficient management of the organi-
zational structure is impossible without special methods
of analysis based on the theory and practice of the risk
management. Therefore, it is very important to take fully
into account external and internal factors affecting the
nature of the risk management organization at the enter-
prise, as well as to focus on some directions of develop-
ment of the risk management for a particular enterprise
(with consideration for business profile) [1, 7, 9].

The ISO standards and the corresponding national stan-
dards concerning risk analysis contain several tens of me-
thods of their evaluation. The choice and application of spe-
cific methods depend on a number of factors: complexity of
the problem, degree of risk uncertainty, the possibility of
obtaining quantitative estimates of the input data, etc. [2, 4].

The aim of our research was to identify and analyze
the risks arising in the process of manufacture of ex-
traction herbal medicines.

Materials and Methods

The process of identification and assessment of risk
situations at pharmaceutical manufacturing enterprises
should have a strategic level and be permanent. Timely
monitoring of potential threats allows to avoid great losses
in the material, financial and labour resources [5].

The object of the study was the technological pro-
cess of manufacture of multicomponent tinctures and li-
quid extracts at the premises of Zhytomyr “SCE “Phar-
maceutical factory” JSC.

In our study the method of failure modes and ef-
fect analysis (FMEA) was used. It is one of the most
popular tool of risk assessment included in the general
list of tools of Guidelines CT-H. the Ministry of Pub-
lic Health of Ukraine 42-4.2: 2011 “Medicines. Quality
Risk Management (ICH Q9)”, and corresponds to the
task set. FMEA is intended for potential failure mode
evaluation of the process, as well as their potential con-
sequences on the result of the process or product cha-
racteristics [4, 11].

When processing the quantitative results of control of
intermediate and finished products statistical methods of
quality control of manufacturing processes were used [3].

Results and Discussion

Risk analysis of production was based on the re-
sults of retrospective validation of manufacture of mul-
ticomponent extraction herbal medicines, in particular
“Climased” oral drops. When conducting validation the
critical stages and parameters of the technological pro-
cess were determined, acceptance criteria were speci-
fied. Control charts were composed. The reproducibili-
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Table 1
Risk analysis in the manufacture of liquid extracts and tinctures (FMEA method)
The process | Controlled Consequences Seriousness of A possible - The me'Fhoq of | Complexity
S of cause of Probability | determination of RPN
stage indicator . consequences - . . .
noncompliance noncompliance or control identification
Grinding and A .
sieving of the Grinding Particle size 3 Malfupctlon of 1 Monitoring 3 9
. speed equipment
raw material
Integr.lty of Particle size 3 Malfu_nctlon of 2 Visual control 4 24
the sieve equipment
Preparation Time of Uniformity of
of the . the extractant 1 Operator’s error 1 Alcoholometry 1 1
mixing -
extractant concentration
Uniformity of .
Mixing speed | the extractant 1 Malfur\ctlon of 1 Alcoholometry 1 1
- equipment
concentration
Mixing of t.he Tlrpg of Uniformity of 1 Operator’s error 3 Visual control 1 3
raw material mixing the raw material
Mixing speed Uniformity of 1 Malfu_nctlon of 3 Visual control 1 3
the raw material equipment
Duration of The content
Extraction . of extractive 5 Operator’s error 2 Monitoring 3 30
extraction
substances
The content Malfunction of
Temperature of extractive the ventilation
peratt substances, the 5 and air 3 Monitoring 4 60
of extraction . A
concentration conditioning
of ethanol system
Frequency The content
and duration | of extractive 4 Operator’s error 3 Monitoring 4 48
of circulation substances
Malfunction of
. . - the ventilation
Purification Temperature Stability of the 4 and air 2 Monitoring 3 24
of the extract drug e
conditioning
system
Time Stabl(ljl'%;)fthe 4 Operator’s error 2 Monitoring 3 24
Filtration Pressure Speuﬁca‘gon 2 Malfupctlon of 2 Monitoring 1 4
noncompliance equipment
Change of
Filter material qualltat.lve.and 4 Violation of the 1 Visual control 4 16
quantitative procedure
indicators

ty index calculated and the process capability index in-
dicate potential risks to product quality required iden-
tification and decision making for their reduction [6].

The FMEA method is based on listing all potential
effects (possible failures) with its subsequent analysis
and numerical evaluation. Either heads of departments
or a dedicated team are engaged in risk management. At
“SCE “Pharmaceutical factory” JSC a permanent group
of experienced professionals was formed, their official
duties referred to the activities of the entire enterprise.
The main fixed team included the production manager,
the quality system coordinator, the head of Quality Con-
trol Department, the head of Research Centre, the pro-
cess quality control engineer, the mechanic engineer of
Production Supporting Services. Additionally the work-
shop supervisor and foremen of the phytochemical de-
partment were included in the team.

In the process of the risk management at the enter-
prise the following activities were implemented: iden-
tification of risks (the fullest list of possible risks being
specific to each production stage was determined) was
conducted; categorization of risks (assessed level of risk)
was carried out when each risk was assigned one of three
categories that affect the monitoring method, preven-
tion and response to risk; preventive measures and ac-
tions in case of risk occurrence were developed.

After the initial compilation of the list of risks they
were classified and evaluated. Each failure was estima-
ted according to three criteria: severity (criticality) of
failure, frequency (probability) of occurrence of this de-
fect, possibility (complexity) of identification. To assess
these criteria the 5-point rating system was used. The
final result is the composite index — risk priority num-
ber (RPN), which is equal to the product of scores of



ISSN 1562-7241

NEWS OF PHARMACY 4(80)2014 51

Table 2

Efficiency criteria of the risk management

Project class Effective Poorly effective Ineffective
. . Less than 10% of risks are Less than 25% of risks are More than25 % of risks are
High-risk ; . .
implemented implemented implemented
Risks Less than 20% of risks are Less than 50% of risks are More than 50% of risks are
implemented implemented implemented
. . Less than 30% of risks are Less than 60% of risks are More than 60% of risks are
Medium risks |. . .
implemented implemented implemented
. Less than 50% of risks are Less than 75% of risks are More than 75% of risks are
Low risks . . .
implemented implemented implemented

three specified criteria. At the same time the enterprise
sets for itself the limits (norms, level) of risk that can be
taken to achieve the desired parameters [4, §].

Guided by the knowledge and experience the team
performed identification of possible defects for each cri-
tical stage and the critical parameter of the technologi-
cal process. Expert assessments were recorded to the
form of the quality risk assessment (Tab. 1).

The quantitative risk assessment is more acceptable,
but it also requires determination of the risk assessment
scale for decision making on further action [1]. In ac-
cordance with the 5-point rating system chosen the risk
priority number can vary from 1 to 125. The results of
the calculations presented in Table allow to refer pos-
sible inconsistencies of the technological process at the
stage of extraction to unacceptable risks (RPN > 40).
Risks arising at the stages of the raw material prepara-
tion, purification and filtration of extracts have a great
impact (39 > RPN > 15).

To prevent and minimize the possible risks of phar-
maceutical production the methodological approaches
to functioning of the system of the risk management of
a pharmaceutical manufacturing enterprise (the manu-
facture of a drug based on the medicinal plant raw ma-
terial) have been developed.

In the process of manufacture the staff that is re-
sponsible for risk monitors the criteria, which may in-
dicate approaching to the conditions of the risk occur-
rence. When determining the risk factors the current va-
lues are checked and compared with the threshold values
signaling the risk occurrence. When revealing a trend
in a particular indicator and approaching to the limited
value the staff that is responsible for risk conducts pre-
ventive measures. If measures to prevent the risk are
not effective and the risk occurs, the staff carries out the
planned actions of risk response, and further monitor-
ing of the problem is carried out on a daily basis.

To understand and perceive the level (efficiency) of
the risk management activities organized the efficiency
criteria of the risk management are given in Tab. 2.

In addition to monitoring the risk management effi-
ciency the work on updating the database of the known
risks is in progress. For this purpose any information
that can help in the procedure of the risk management in
future projects is added to the database. If risks, which
descriptions are not in the database, are identified in the
production process, then a full description of these risks
are entered into the database.

If the project is successfully used information on
the known risks and improvement of the procedures for
preventing and responding have also been made, or any
other significant corrections have been introduced in
the risk passport led to more effective risk management
(the risk should not be appeared on the project), then all
changes are added to the database risks.

If changes were made, however, the risk in the process
of work on the project still appeared, a more thorough
analysis of the causes of risk should be conducted with a
critical assessment of the changes in standard procedures.

CONCLUSIONS

The research conducted has allowed to identify and
classify the main types of risks, determine the probability
of their occurrence, assess the degree of their influence
on the production process and parameters of work of a
pharmaceutical enterprise: falling beyond the budget,
failure to meet the deadline, reduction in the quality of
the products produced. The results obtained has allowed
to improve the risk management system at the enterprise,
namely to develop the basic measures for prevention of
risks, algorithms of control conducting, points of tighten
control. The measures proposed has allowed to prevent
or reduce the possible losses, as well as improve one
of the main indicators of competitiveness of a pharma-
ceutical enterprise — the quality of the final product. The
risk management framework developed (sequence of
operations) at the stage of manufacture of a drug based
on the medicinal plant raw material is in the basis of
functions of persons or department responsible for the
risk management at the enterprise and for the quality of
products.
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[OCNIMXEHHA PU3UKIB BUPOBHULITBA POCITUHHUX NNIKAPCbKUX 3ACOBIB METOAOM
FMEA-AHANI3Y

B.K.5lkoeeHko

Knroyoei cnoea: oyiHka pusukie skocmi; FMEA-aHarni3; pocriuHHI nikapcbKi 3acobu;
mexHosnoa2iYHul npoyec

lMposedeHo ideHmudbikayito ma OUiHKY pu3uKie, W0 8UHUKaMmMb y rnpoueci supobHuUuymea ekcmpak-
UitHUX pOCUHHUX fikapcbKkux 3acobig. O6’ekmom docsidxeHb 6y8 mexHomo2iyHUl npoyec supob-
Huymea ba2amoKOMMOHEHMHUX HacmoUoK ma piOKUX ekcmpakmie. AHani3 pu3ukie supobHuymea
ba3sysascsi Ha pe3yribmamax rposedeHoi pempocrekmusHoi eanidauii supobHuUymea bazamoKoMo-
HEeHMHUX eKCmpakyitiHuX pOCIUHHUX rpernapamis, 30KpeMa kKparernb opanbHUx «Knimaced». Npu npo-
8e0eHHI sanidauii bynu susHavyeHi Kpumu4Hi cmadii ma napamempu MexHOI02i4HO20 rpouecy, ecma-
HoerneHi Kpumepil npuliHamHocmi. byna nposedeHa ideHMuikauis MOXIUBUX PU3UKI8 Orisl KOXHOI
Kpumu4Hoi cmadii ma Kpumu4HO20 napamempa mexHOo102i4Ho20 npouecy. ExcriepmHi oOuiHKU 3a-
Hocunuck 00 hopMyrnspy OUIHKU pu3ukie sskocmi. Pesynbmamu pospaxyHkig nidcymMkoeozo koegiyi-
eHmy pusuky (RPN-risk priority number) do3eonunu gidHecmu 00 HENPUUHAMHUX PU3UKI8 MOXIIUSI
HesidrnogidHocmi mexHoro2i4Ho20 npouecy Ha cmadii ekcmpazysaHHsA. Cymmesul 8niug Mmaroms
PU3UKU, WO 8UHUKatomb Ha cmadii nié2omoesKu cupo8UHU, OYUCMKU ma irlbmpys8aHHs eKcmpakmis.
Y npoueci ynpaesiHHA pusukamu Ha nidnpuemcmsi 6yno 30ilCHEHO Kamea2opu3auito pu3uKie (ouiHka
Pi8HSI PU3UKY), 3arpornoHo8aHi MemooOu MOHIMOpUHay, 3ariobicaHHs | pea2y8aHHsI Ha PU3UK; PO3PO-
breHi npoghinakmuyHi 3axo0u, a makox 3axo0u Ha surnadok peasnisauil pusuky. 3 memoro npoghinak-
muKu ma MiHimi3auii MOXnueux pu3ukie ¢hapmayesmu4yHo20 8UpPOobHuULMea po3pobreHi memodorso-
2i4Hi nidxo0u 00 ¢hyHKUIOHYy8aHHS cucmeMu pusuk-meHedxMmeHmy 3 ypaxyeaHHsM ocobriueocmel
8UpObHUYUMEBa NikapCbKUX fpernapamie Ha OCHO8I NiKapCbKOi POCITUHHOI CUPOBUHU.

UCCINEOOBAHUE PUCKOB B NPOU3BOACTBE PACTUTEIbHbLIX NEKAPCTBEHHbIX
CPEOCTB METOOOM FMEA-AHAJTIU3A

B.K.5lkoeeHko

Knroveenie criosa: oyeHka puckos kavecmea; FMEA-aHanu3; pacmumesibHble 51eKapCmeeHHbIe
cpedcmea,; mexHono2u4ecKul npoyecc

lposedeHa udeHmuchbuKkayus u OUeHKa pUCKO8, BO3HUKaKOWUX 8 poyecce rnpouseoocmea 3KCmpak-
UUOHHbIX pacmumersibHbIX 5lekapcmeeHHbIx cpedcms. Obbekmom uccriedosaHull bbiyl MexHono2au-
yeckul rnpouecc rnpouzsodcmea MHO20KOMIMOHEHMHbIX HACMOEK U XUOKUX 3KCmpakmos. AHanu3 pu-
CKoe rpousgodcmea basuposarics Ha pe3ynbmamax rnpoeedeHHoU pempocrnekmusHoU sanudayuu
rpou3eoocmea MHO20KOMIOHEHMHbIX 9KCMPaKYUOHHbBIX pacmumersibHbIX rpenapamos, 8 YacmHo-
cmu kanernb opasbHbix «Knumacedy. Npu nposedeHuu sanudayuu bbiriu onpederneHbl Kpumu4ecKkue
cmaduu u napamempbl MEeXHOI02UYEeCKO20 Mpoyecca, ycmaHo81eHbl Kpumepuu npueMaemMocmul.
Bbina npogsederHa udeHmughukayusi 803MOXHbIX pUCKO8 OJ1s1 KaxOoU Kpumu4veckol cmaduu u Kpumu-
4ecKo20 rnapamempa mexHoIo2U4ecKo20 rnpoyecca. OKCrnepmHble OUEeHKU 3aHOCUIUCh 8 (hOpMYrIsip
OUEeHKU puckoe kayecmea. o pe3ynbmamam pacyemos paHaa rpuopumemHyocmu pucka (RPN-risk
priority number) K HerpuememMbIM pUucKkaMm OMHECEeHbI 803MOXHbIE HapyUWeHUs] MEeXHOT02U4eCKO20
rnpoyecca Ha cmaduu akcmpaauposaHus. Cyu,ecmeeHHoe 6/IUSIHUE Ha Kadecmeo UMem PUcKU,
803HUKarowue Ha cmaduu mod20moeKU CbiPpbS, OHUCMKU U hbunbmpayuu 3kcmpakmos. B npouyec-
ce yrpasrneHusi puckamu Ha rpednpusmuu bblna ocyujecmerneHa Kameaopusayusi pUCKo8 (oueHka
ypO8Hs1 pucka), npednoxeHbl MeEMoOObl MOHUMOPUHaa, npedomepauw,eHuUs: U peasuposaHusi Ha PUCK;
paspabomanbi npoguakmuyeckue Mepornpusimusi, a makxe Meponpusmus Ha ciy4al peasnu3a-
yuu pucka. C yernbto npohunakmuku U MUHUMU3aUUU 803MOXHbIX PUCKO8 ¢hapMauesmu4yecKo20
npoussodcmea pa3pabomaHbl Memodosio2udeckue nodxoobl K QOyHKUUOHUPOBAHUK CUCMEMbI PUCK-
MeHedXmeHma ¢ y4emom ocobeHHocmel npou3sodcmea fiekapCmeeHHbIX Mpernapamos Ha 0CHO8e
JlekapcmeeHH020 pacmumesibHO20 ChiPbS.



