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VALIDATION RESEARCHES OF THE PRODUCTION PROCESS OF
THE GLUCOSE MEDICINE INFUSION SOLUTION

Goal. The purpose of the work is to carry out validation researches of the technological process of
production of glucose solution for infusions using the bracketing approach for batches of different volumes
and fullness the filling of containers.

Techniques. The object of the research is the manufacturing process for the manufacture of glucose
infusion solution 50 mg / ml. Data collection was carried out on the basis of series production protocols,
protocols for analysis of of raw materials and supplies, intermediate and finished products, series packaging
protocols, other protocol and registration documentation of the drug production process. Validation studies
were carried out at all stages of the technological process with the determination of critical parameters,
confirming the quality of the product under the investigated parameters and the reproducibility of the results
when the initial parameters were changed, such asy: preparation of raw materials, solution preparation,
filtration of solution, filling and capping of vials, sterilization, inspection, packaging.

Results. The technological scheme for the production of the drug Glucose solution for infusion of 50
mg / ml was determined. Validation studies and data collection were carried out on 3 industrial series,
determined by the bracketing method: 2000 | with a dosage of 200 ml of medicine per bottle (min. series size,
min. dosage), 5000 | and a filling volume of 400 ml (min. series size for bottles of 400 ml), 10000 | with
packaging in bottles of 500 ml (max. series size, max. dosage).

The obtained research results indicate the reproducibility and normativity of the quality indicators of
intermediate and finished products in accordance with the regulatory documentation and declared
acceptance criteria for all investigated release forms of 200 ml, 400 ml and 500 ml in glass bottles. The
results of validation examinations of the technological process for preparing a solution for glucose infusion
solution of 50 mg / ml is representative of the intermediate parameters of drug production and are
determined to be satisfactory to ensure stable quality indicators.

Scientific novelty. The results of validation researches were obtained using a scientifically based
approach to the selection of limit values, risk analysis and determination of critical parameters.

Practical value. The results of the study are of practical importance for organizing the validation of
the technological process for the production of medicines with several dosages, volumes of production
series, various sizes of container filling, in order to reduce the number of tests to save resources and time.

Key words: technological process, validation, bracketing approach, acceptance criteria.

Introduction. To this date, glucose remains an indispensable medicinal preparation for
deintoxication to remove toxins from the body, to monitoring of filling of physiological fluid losses,
and is an easily absorbed source of valuable nutrition that increases the body's energy reserves and
improves its function, especially in extreme medicine. For infusion solutions, as dosage drug
formulations for parenteral administration, special requirements (apyrogenicity, sterility, stability,
absence of mechanical inclusions) are wanted, as well as specific requirements that need to be
implemented into the technological processes of specific technological stages, inasmuch during
introducing into the blood channel parenteral drugs should perform their functional purpose, as well
as they have to completely eliminate from the body without accumulating [1].

In the industrial production of parenteral medicinal products, should be taken into account:
ISO standards, guidelines and requirements of good manufacturing practice [2, 3] - GMP
requirements for sterile drugs, in particular: identification of points related to minimization of
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contamination risks; microbiological - pyrogenic objects; general requirements for pharmaceutical
production - greening, air locks; sterile materials, staffing requirements; separate areas for
operations: component preparation, product preparation, filling, sealing, sterilization, etc.; purity
level; filtered air; laminar airflow, air flow rate, number of air changes, air samples; compliance
with standards; workplace and environment; technology; barriers and automated systems [4].

The organization of the production of infusion solutions requires special approaches to
ensure the quality and special sterility of drug preparations that are designed to support the life's
activity of cells, organs and physiological properties of human blood. Therefore, an effectively
organized validation of technological processes by international standards is an obligate component
of the life cycle of drug preparation production, one of the processes in the quality management
system of modern pharmaceutical companies and combines the approaches outlined in the rules of
Good Manufacturing Practice (GMP) and 1SO standards 9001 [2, 3]. Validation of technological
processes in accordance with the requirements of good manufacturing practice is carried out with
the purpose of documented confirmation that the process carried out within the established
parameters can occur with adequate efficiency and reproducibility for the production of the
medicinal product in accordance with previously established specifications and quality indicators
[5].

Solutions for glucose based infusions are commercially produced in glass or polymeric
containers of various volumes: 100 ml, 200 ml, 250 ml, 500 ml, 1000 ml, 2000 ml, 3000 ml, 5000
ml. The sizes of batches can collect from 1000 liters to 15000 liters or even more. Considering the
fact that on the pharmaceutical enterprise are possible several sizes of production batches in
manufacturing and a large number of possible variants of prepacking are used, were determined that
carrying out complete validation of a glucose infusion solution of 50 mg / ml is quite complex and
requires proper provision of the validation process with the necessary resources - specialized
equipment, highly qualified specialists and considerable costs for conducting experiments.
Therefore, it is appropriate to use a bracketing method that will solve the problem of excessive costs
in order to save resources during the organizing the process for serial production of the drug
preparation, and to facilitate the validation during the scaling of the process [6].

In instructions of various regulatory authorities are not provided clear guidance on the
number of series for validation studies or certain methods for determination and justifying of the
number of industrial batches of medicinal products having several sizes of batches in manufacturing
and the large number of possible dosage options. But the critical aspect is rationalisation of the
number of the series based on knowledge of the drug and process, large-scale/clinical
manufacturing  experience, control strategy, overall process risk, and statistical
assurance/confidence [7]. Leading guides of the process validation recommend approaches
contained using bracketing in case of the manufactoring of drug preparations in containers of
different sizes or for different filling completeness for the same system container / closure. In the
case of the validation of technology of preparation with several doses, using of bracketing is only
possible provided that the composition of preparation with the several doses is identical or very
similar. Scheme / protocol of research, which provides during the validation of the experiment
process only those series, ewhich are characterized by the limit values of certain predefined and
substantiated characteristics, such as force of action (dosage), batch size, packing size, provides that
validation for any limit values is representative for intermediate values [5, 8].
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Analysis of recent studies and publications has shown that general requirements for the
organization of validation of technological processes of drug preparation manufactoring are shown
in a number of regulatory documents [3, 5, 8]. Was developed the algorithm of validation of
technological process of production of sterile medicine drugs with determination of critical
parameters of technological process and establishment of tolerable deviations of quality indicators
[9, 10]. In the literature are briefly presented validation tests of model series of the medicine drug
Pharmasulin H, solution for injection, 100 IU / ml in vials and cartridges of 3 ml. As a confirmation
of the predicted results of the implementation, was described a scheme of validation of the
technological process of industrial manufactoring of Sinart preparation, solution for injections 200
mg / ml [1]. In foreign publications, information of the results of validation experiments of
solutions for parenteral using is very limited. Thus the ranges of technology process parameters for
injectable solutions, which have to be validated, at enterprise Hikma, USA, have been developed in
accordance with standards and guidelines [11, 12]. However, an analysis of recent literary data has
proved that there is an absence of validation studies in scientific publications, which were
conducted within the production processes of sterile infusion solutions, in particular using the
bracketing approach.

Statement of the problem. The purpose of the work is to conduct validation studies of the
technological process of manufactoring of glucose solution for infusions using the bracketing
approach for batches of different volumes and fullness filling of containers.

Research materials and methods. The object of the study is the manufacturing process of
producing a solution for glucose infusions of 50 mg / ml. A validation plan using the bracketing
approach was developed based on the data obtained from the industrial production series.
Validation researches were carried out at all stages of the process with the determination of critical
parameters that would confirm the product quality by the under studied parameter and the
reproducibility of the results in case of changing the initial parameters, namely: preparation of raw
materials, solution preparation, filtration of solution, filling and sealing of vials, sterilization,
inspection, marking, packaging.

Data were collected on the basis of batch production protocols, protocols for analysis of
initial feedstock and materials, intermediate and finished production, batch packing protocols, other
protocol and registration documentation of the manufacturing of a glucose solution for infusion of
50 mg / ml.

The solution for infusion was prepared by the following technology: glucose is weighed and
mass by weight is controlled. Water for injection of a predetermined temperature and a portion of
glucose are taken into the reactor. The solution is stirred at a certain speed of the stirrer until
complete dissolution of the active substance. Prepared solution is controlled according to the
specification for intermediate products. After accordance with the results of the control with the
established quality indicators, the solution is submitted for filtration. The prepared solution is
filtered on the filtration equipment through a cascade of filters with a pore diameter of 0.6 um and
0.22 um, while the temperature of the solution and the pressure on the filters are controled. The
filtered solution is poured into vials and sealed. The vials are sterilized in an autoclave according to
the pharmacopoeial regime at 121 ° C for 15 minutes [13]. Control of the hermiticity of the vials
and the absence of mechanical inclusions in the solution is carried out on the automatic inspection
machine of lines of inspection, marking and packaging, at that controlling the hermiticity of the
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vials, the absence of visible mechanical inclusions in the solution, the appearance of the vials.
Marking and packaging of vials is carried out on the line of inspection, marking and packaging.

Research results. For the development of a validation plan using the bracketing method, a
variety of batch sizes and packing was taken into account, namely the industrial release of a
medicinal product in 200 ml, 400 ml and 500 ml glass vials, which are produced in a size of
industrial series of 2000 | - for volume of filling in primary packaging in 200 ml, 5000 | for
containers of all sizes, and 10000 | for 400 ml and 500 ml vials. For the selection of the extreme
points of the parameters, all risks for the accuracy of the validation and quality assurance of the
product were evaluated, and the choice of batch size (maximum or minimum) was stipulated, which
ensured the reliability of the results and their reproducibility in case of changing these parameters.
Technological chart of manufactoring of glucose drug preparation, solution for infusions, is
presented in Fig. 1. The solution for all types of packing is prepared according to one scheme and
using one technological equipment. The difference in the parameters in stage 3 "Filling and sealing
the vials", where the working time and the amount of output depends on the size of the batch and
the volume of the container.
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intermediate products Mhaking infusion solution Commf. during the
i production process
and metarials
Water for injection, Stagel . Tetnp erature mode,
glucose anhydrous » Preparation of solution - rotate the mixers, the
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solution, the complete
dizzolution of the
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=TT Ll o o dllwlo
N
— 1 solui Stage 2 . The temperature of the
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Fig. 1. Technological scheme of the production of glucose 50 mg / ml, solution for infusions
* |t is indicated with gray colour the critical stages and critical points of control in the manufacturing process
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Inasmuch as the validation is performed in "the worst case scenario”, differentiated for each
product and batch size, therefore specific characteristics, parameters and their ranges have been
established for successful validation work, with the observance of which the technological process
is stable and reproducible (Table 1).

Table 1

Scheme of validation of industrial series characterized by limit values of defined and
validated characteristics, such as batch size and container volume

Critical limit values
Production Batch size Container Critica! quality Acceptance criteria
volume attribute
Preparation of 2000 I (min - Description Transparent colorless
solution for 200 ml) liquid
Transparency It must be transparent
10000 | Color It must be colorless
(max for 400 pH From 4.0 t0 6.5
ml, 500 mi) Quantitative content Not less than 47.5 mg
and not more than 52.5
mg in 1 mi
Filtration, filling 5000 liters 200 ml Bioloading of the Not more than 10 CFU /
and capping of (max for (min) solution before 100 ml
vials dosing sterilization
200 ml) Extractable volume Not less than 100,0 ml
Sterilization 10000 | 500 ml Sterilization time At least 15 minutes
or (max) Sterilization 121°C-124°C
20000 vials temperature
(max) — :
Sterility of the Must be sterile
solution
Inspection, (max) All Impermeability They must be airtight
marking, 25 thousand volumes "N Visible particles in | Almost none
packaging v. 200 ml or 200 ml solution
25 thousand 400 ml -
v. 400 ml. or 500 ml Appearance Must appropriate
20 thousand
v. 500 ml
each

As can be seen from the data in Table 1, industrial series with limit values of 2 parameters
were selected for validation researches - the batch size and filling capacity of the container
(dosage), namely a series with a production size of 2000 | with a dosage of 200 ml per vial ( min -
batch size, min - dosage), 5000 | and filling volume 400 ml (min - batch size for 400 ml vials),
10000 I with packing into 500 ml vials (max - batch size, max - dosage) . Were determined that the
selected limit values are representative of the series with intermediate values. Critical elements of
the manufactoring process are identified during the risk assessment:

- Validation of the "Solution Preparation” stage: the preparation process is exactly the
same for all volumes of the batch. Sampling was performed from three horizons of solution in the
reactor. One sample was taken from each level. The sampling points are presented in Figs. 2.
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Fig. 2. Scheme of points for collecting samples from the reactor for preparing solutson

- Validation of the "Solution Filtration" step: purification of the solution from
microorganisms and mechanical inclusions was performed by filtration of the solution through a
filter system with a final filter with a pore size not exceeding 0.22 pum.

- Validation of the “Filling and sealing of vials” stage: tests were performed for the
maximum produced series volume for all doses of vials 200 ml, 400 ml and 500 ml vials. Sampling
was carried out at regular intervals during the bottling of a series of preparation for validation
exams according to the indicator “Extractable volume”. Also selected one vial from the each batch
to determine the "Bioburden solution before sterilization".

- Validation of the "Sterilization™ stage: one sample of at least 20 vials of each batch of
preparation was selected to monitor the "Sterility Indicator".

- Validation of the "Inspection, Marking, Packaging" stage: Researches of the process of the
"Control of the hermeticity of the vials" were performed for 100 ml and 400 ml marginal volumes
of packing within the qualification of the inspection machine. During the validation of the process
"Control of vials on mechanical impurities” were prepared Knapp-series of 250 vials, 80 of which
had a known load of mechanical impurities. The Knapp series was viewed 10 times by operators,
then checked on an inspection machine.

The results of the validation studies at the "Solution Preparation™ stage show the uniformity
of the solution throughout the reactor volume (Fig. 3).
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Fig. 3. The results of the analysis of quantitative determination of glucose at the sampling points in the
prepared solution

The value of the relative standard deviation (RSD) is much smaller than the allowable value
and are approximate enough to each other during the determination of the active substance. The
results of validation researches are presented in Table 2.

Table 2

Control points in the manufacturing process and summary test results obtained during the
validation of the process of manufacturing glucose infusion solution 50 mg / mi

Production Parameter Units Acceptance Batch | Batch | Batch
criteria XX1 | ¥yl z71
20001 | 50001 {10000 I
Weight of glucose kg Accordingly 548,85 | 548,85 | 329,31
monohydrate TI/SMP
Mass of water for kg 9620,0 | 9620,0 | 5772,0
injection
Preparation of | Water temperature for °C Not higher 60 60 60
solution injection in the reactor than 60-65
before loading of glucose
monohydrate
Mixing time after loading | min Not less than 20 20 20
Glucose monohydrate 20
Rotate of the mixer rpm 60 60 60 60
Water temperature for °C 20-25 23 24 23
injection in the reactor
after cooling
Rotate of the mixer rpm 60 60 60 60
Quantitative glucose mg / From 48.5to 49,8 49,5 49,8
content ml 51.5
. pH - From 4.0 6,1 6,0 6,0
Preparation of t0 6.5
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solution Transparency - The solution + + +
should be
transparent
Color - The solution + + +
should be
colorless
Solution Filter element rating (F4) Mm | Not more than 0,6 0,6 0,6
filtration on pre-filter 0.45
Filter element rating (F5) Mm Not more than 0,2 0,2 0,2
of the final filter 0.2
Filling and Control of the extractable G Not less than 214,9- | 409,5- | 509,3-
sealing of vials | volume of the drug the above 2194 4154 | 515,3
Control of the extractable Ml Not less than 206,9- | 405,9- | 504,7-
volume of the drug the above 217,4 415,3 | 5185
Bioloading - <10 CFU/ App. App. App.
100 ml
Sterilization of | Temperature °C 12143 122 122 122
vials Sterilization time Min 15 15 15 15
Pressure Bar, 3,2 3,2 3,2 3,2
Sterility - Must be sterile | App. App. App.
Control of App. App. App.
impermeability, Absence of mechanical
mechanical inclusions and
inclusions and impermeability of vials According to
appearance of - TI/SMP
vials
Control on labels App. App. App.
conformity of the image
of the pharmaceutical
code according to the
sample, in IP / PP
Control of conformity of App. App. App.
Marking of vials | batches number and
expiration date in IP / PP
and on labels - According to
Controls the definition of P1/SPP App. App. | App.
the batch and the
expiration date on the
label
Quality control of App. App. App.
labeling on the vial, incl.
orientation of the label on
the bottle (vertical)
Control of conformity of App. App. App.
the pharmaceutical code
on the label and in the 1U
/ PU
Control of conformity of App. App. App.
the name of the drug, its
concentration and volume
on the group labels in
accordance with the stated
in the IU / PU
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Controls the definition of App. App. App.
the batch and the
expiration date group
label
Control of the presence of App. App. App.
instructions in group
Group vial packing
packing Control of conformity of . Accordingto | App. App. App.
the pharmaceutical code PI/SPP
to the instructions and the
IU/PU
Control the number of App. App. App.
vials in a group box
Quantitative glucose mg / From 48.5 to 49,7 49,9 50,0
content ml 51.5
pH - From 4.0 6,1 6,0 6,0
t0 6.5
5-hydroxy-methylfurfural - The optical
Quality and related impurities density is not | 0,0505 | 0,0675 | 0,0635
control more than 0.25
finished product mi Not less than = = =
Control of the extractable the above 212,8 412,2 | 511,8
volume of the drug Min= Min= | Min=
206,9 407,8 | 505,9
Max= Max= | Max=
217,4 419,0 |516,3
Index C=0 0 0 0
Index Cpl>1,33 2,52 1,41 1,98
RSD <6% 0,8 1,18 0,8
Determination of sterility - The solution | Sterile Sterile | Sterile
of the solution after the should be
sterilization stage sterile

As can be seen from Table 2, the results of the researches indicate the reproducibility and
standard nature of the intermediate and finished products in accordance with the guidelines and
declared eligibility criteria.

Conclusions. It is determined that a vital medicine drug Glucose solution for infusion is
produced in containers of different volumes of filling from 100 ml to 5000 ml. The wide variability
of dosage and volume of industrial series complicates carrying out of classical full validation, which
requires proper support of the validation process with special equipment, highly qualified specialists
and considerable costs to perform full-scale studies.

It was established that the guidelines of the various regulatory authorities do not provide
clear guidance on the number of series for validation researches or specific methods for identifying
and justifying the number of industrial batches of medicinal products having multiple batch sizes in
production and a large number of possible dosage options. Leading guides of technological process
validation recommend approaches which use bracketing approach to reduce test volume based on
selective studies of production batches in containers of different sizes or different filling
completeness.
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In the course of the research, the selection of industrial series of manufactoring of medicine
drug for validation researches on the limit values of the critical characteristics of the product is

substantiated.

The results of the researches show the reproducibility and standardization of quality
indicators of intermediate and finished products in accordance with the normative documentation
and declared acceptance criteria for all investigated release forms of 200 ml, 400 ml and 500 ml in
glass vials. The results of the validation tests of the technological process for the producing of a
solution for infusion Glucose 50 mg / ml are representative of the intermediate parameters of
production of the medicinal drug and are determined to be satisfactory to ensure stable quality

indicators.

JlitepaTypa
1. Toit AM. Po3poOka 1 BIPOBaIKEHHS
yHiBepCaJIbHOT MoJieni oprasizamii
BHPOOHMIITBA  TapaHTEPATbLHUX  JIKAPCHKHUX

3aco0iB Ha 3acanax MPOSKTHOTO MEHEIKMEHTY:
muc. kaHna. ¢dapm. Hayk : 15.00.01 / XapkiB —
2017. - 258c.

2. Cucremu ynpasiinHs skictio. Bumorn: (ISO
9001:2015, IDT): ACTY ISO 9001:2015 - K.:
HepxcnoxxuBctangapt Ykpainu, 2016. — 33 c.
3. Hacranosa CT-H MO3VY 42-4.0:2016
Jlikapceki  3acobu. Hamexna  BupoOHHuA
npaktuka — K. : MO3 VYkpainu. — 2016. — 335 c.
4. Toit A.M. HaykoBo-TIpaKTHYHi IiIXOIH 10
MiHiMi3alii pU3KKIB MepexXpecHoi KOHTaMiHamii
B yMOBax CYMICHOTO BUPOOHHIITBA
MapeHTepaIbHUX JIIKApChKUX 3aco0iB / T oi
A M., Tocunkina O.B., Jlepenceka AM. //
CouianbHa Qapmalisi B OXOpOHI 30pOB’s. —
2017. = T. 3, Ne 3. — 49-57 c¢. Pexxum nmocrymy:
http://dspace.nuph.edu.ua/handle/123456789/13
711

5. Hacranosa CT-H MO3Y 42-3.5:2016.
Bamipamis mpomeciB. Hanexxma BupoOHHMYA
npaktuka: K.: «Mopuon», 2016. — C. 23.

6. Caniit O.0. IIpoekTyBaHHs BalijaliifHUX
ICTIUTIB TEXHOJIOTIYHOTO MPOIIECY PO3UHHY IS
iH(y3i# Timoko3a 5% / Caniit O.0., MoMOTeHKO
A.C., INanpuercrka T.A. // CydyacHa dapmariis:
icTopis, peamii Ta TEPCIEKTHBH PO3BUTKY:
MaTepiaii HayKOBO-TIPAKTHYHOT KOH(QEpeHuii 3
MDKHApOJHOK Yy4YacTio, TpuCBYeHOi 20-i
piuHMIi 3acHyBaHHsA JlHA (apMaleBTUYHOIO
npauiBHUKa YKpainu, M. Xapkis, 19-20 BepecHs
2019 p. : y 2 1. / penkon. : A. A. KoTsirpka Ta
iH. — XapkiB : H®aVy, 2019. — T. 1. - C. 120-
122.

7. Desai K.G. Stage 2 Process Validation:
Regulatory Expectation sand Approaches to
Determine and Justify the Number of PPQ

References
1.Hoi, AM. (2017) Rozrobka i vprovadzhennia
universalnoi modeli orhanizatsii vyrobnytstva
paranteralnykh  likarskykh ~ zasobiv na  zasadakh
proektnoho menedzhmentu [Development and

implementation of universal model of organization of
production of parenteral medicines on the basis of project
management]. Candidate’s thesis. Kharkiv [in Ukrainian].
2.Systemy upravlinnia  yakistiu.  Vymohy:  (ISO
9001:2015, IDT): DSTU ISO 9001:2015 [Quality
management systems. Requirements: (ISO 9001: 2015,
IDT): DSTU ISO 9001: 2015] State Consumer Standard
of Ukraine, 2016. 33 p.

3.Nastanova ST-N MOZU 42-4.0:2016 Likarski zasoby.
Nalezhna vyrobnycha praktyka [Guideline of the ST-N of
the Ministry of Health 42-4.0: 2016 Medicines. Good
Manufacturing Practice ] Ministry of Health of Ukraine.,
2016. 335 p.

4.Hoi A.M. (2017) Naukovo-praktychni pidkhody do
minimizatsii  ryzykiv perekhresnoi kontaminatsii v
umovakh  sumisnoho  vyrobnytstva parenteralnykh
likarskykh zasobiv [Scientific and practical approaches to
minimizing the risks of cross-contamination in the co-
production of parenteral drugs] Sotsialna farmatsiia v
okhoroni zdorov’ia — Social pharmacy in health care, Vol.
3, 3. 49-57 Retrieved from:
http://dspace.nuph.edu.ua/handle/123456789/13711  [in
Ukraine].

5.Nastanova ST-N MOZU 42-3.5:2016. Validatsiia
protsesiv. Nalezhna vyrobnycha praktyka [Brain Guidance
ST-N 423.5: 2016. Process validation. Good
Manufacturing Practice] «Moryon», 2016. 23p.

6.Saliy O.0., Momotenko A.S., Palchevska T.A. (2019)
Proektuvannia validatsiinykh ispytiv tekhnolohichnoho
protsesu rozchynu dlia infuzii hliukoza 5% [Design of
validation tests of technological process of solution for
glucose infusions 5%] Suchasna farmatsiia: istoriia, realii
ta perspektyvy rozvytku: materialy naukovo-praktychnoi
konferentsii z mizhnarodnoi uuchastiu, prysviachenoi 20-i
richnytsi zasnuvannia  Dnia  farmatsevtychnoho
pratsivnyka Ukrainy - Modern Pharmacy: History,

67



ISSN 1813-6796 print
ISSN 2617-9105 online
BICHHK KHYTJ Ne6 (140), 2019

Ximiuni ma oOiopapmavyesmuuni mexnonozii
Chemical and Biopharmaceutical Technologies

Batches / Kashappa Goud Desai, James D.
Colandene, Richard A. Lewis, Douglas P. Nesta
/I Pharmaceutical Technology, 2017. - Vol .41. -
N.6 - P.56-61.

8. Guideline on Process Validation for Finished
Products—Information and Data to be Provided
in  Regulatory  Submissions.  European
Medicines Agency — 2016. — 15p.

9. Illecroman O.A. Po3poOka miaxomiB 10
BaJTiTamii TEXHOJIOTTYHOTO rpoiecy
BUPOOHHIITBA CTEPUIIBHUX JIIKAPCHKUX 3aC00IB /
O.A. Ilecroman, I.B. IlignpyxHukoB //
YnupapniHHs, €KOHOMiKa Ta 3a0e3meucHHS
akocTi B papmanii. — 2008. — Ne2, T.1. — C. 20-
25.

10. Sheryl Martin-Moe. A new road map for
biopharmaceutical drugp roduct development:
Integrating development, validation, and quality
by design / Sheryl Martin-Moe, Fredric J. Lim,
Rita L. Wong, Alavattam Sreedhara, Jaganna
than Sundaram, Samir U. Sane // Journal of
Pharmaceutical Sciences, 2011. — Vol.100. -
P.3041-3043.

https://doi.org/10.1002/jps.22545.

11. ACM da Silva Luzia. Developmen to
Injectable Drugs: Technology Transfer and
Process Validation. / The sistoobtain the Master
of Science Degree in  Pharmaceutical
Engineering 2017. [EnextponHmii pecypcl:
Pexxum  moctymy:  https:/fenix.tecnico.ulisboa.
pt/downloadFile/1689244997257909/MSc.%20
Thesis%20%20
Carolina%20Myers%20L uzia.pdf.

12. FDA. Guidance for Industry: Process
Validation: General Principles and Practices /
Current Good Manufacturing Practices (CGMP)
Revision 1. - 2011.

13. Mepxasua ®apmakomnes Ykpainu: B 3 T. /

HepxaBHe MiANPUEMCTBO «YKpaiHCBKUI
HAayKOBHM  (hapMaKONCHHHMH ILIEHTP  SAKOCTI
JIKapChKUX 3aco0iB». - 2-¢ BHI. - XapKiB:
HepxaBHe HiANPHEMCTBO «YKpaiHChKUN
HAayKOBUM  (apMakonmeiHuii LEeHTp SIKOCTI

Jikapchkux 3aco0iB», 2015. - T. 1. - 1128 c.
ISBN 978-966-97390-0-1.

SALIY OLENA

Researcher ID: AAC-5721-2019
ORCID: https://orcid.org/0000-0001-7103-2083

Realities and Prospects for Development: Proceedings of
a Scientific and Practical Conference with International
Participation on the 20th Anniversary of the Day of the
Pharmaceutical Worker of Ukraine, Vol.1. 120-122 [in
Ukraine].

7.Desai K.G. Stage 2 Process Validation: Regulatory
Expectation sand Approaches to Determine and Justify the
Number of PPQ Batches / Kashappa Goud Desai, James
D. Colandene, Richard A. Lewis, Douglas P. Nesta //
Pharmaceutical Technology, 2017. - Vol.41. - N.6 - P.56-
61.

8.Guideline on Process Validation for Finished Products—
Information and Data to be Provided in Regulatory
Submissions. European Medicines Agency — 2016. — 15p.
9.Shestopal O.A., Pidpruzhnykov Yu.V. (2008) Rozrobka
pidkhodiv do wvalidatsii tekhnolohichnoho protsesu
vyrobnytstva sterylnykh likarskykh zasobiv [Development
of approaches for the validation of the technological
process for the production of sterile medicines]
Upravlinnia, ekonomika ta zabezpechennia yakosti v
farmatsii — Management, Economics and Quality
Assurance in Pharmacy, Vol. 2.1. 20-25 [in Ukraine].

10. Sheryl  Martin-Moe. A new roadmap for
biopharmaceutical drug product development: Integrating
development, validation, and quality by design / Sheryl
Martin-Moe, Fredric J. Lim, Rita L. Wong, Alavattam
Sreedhara, Jagannathan Sundaram, Samir U. Sane //
Journal of Pharmaceutical Sciences, 2011. — Vol. 100. —
P.3041-3043. https://doi.org/10.1002/jps.22545.
11.ACM da Silva Luzia. Development of Injectable
Drugs: Technology Transfer and Process Validation. / The
sistoobtain  the Master of Science Degree in
Pharmaceutical Engineering 2017. [Elektronnyi resurs]:
Rezhym  dostupu:  https://fenix.tecnico.ulisboa.pt/dow
nloadFile/1689244997257909/MSc.%20Thesis%20%20
Carolina%20Myers%20Luzia.pdf.

12. FDA. Guidance for Industry: Process Validation:
General Principles and Practices/ Current Good
Manufacturing Practices (CGMP) Revision 1. - 2011.

13. Derzhavna Farmakopeia Ukrainy (2015) / Derzhavne
pidpryiemstvo «Ukrainskyi naukovyi farmakopeinyi tsentr
yakosti likarskykh zasobiv». — 2-e vyd. — Kharkiv:
Derzhavne  pidpryiemstvo  «Ukrainskyi  naukovyi
farmakopeinyi tsentr yakosti likarskykh zasobiv», Vol. 1.,
p.1128 [in Ukaraine].

KURISHKO GALINA

ORCID: https://orcid.org/0000-0002-2024-2088
Associate professor Department

Associate professor Department of Pharmaceutical Industry
Kyiv National University of Technologies and Design

of Pharmaceutical Industry
Kyiv National University of Technologies and Design

68


https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Martin-Moe%2C+Sheryl
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Martin-Moe%2C+Sheryl
https://fenix.tecnico.ulisboa/
https://orcid.org/0000-0001-7103-2083
https://orcid.org/0000-0002-2024-2088

ISSN 1813-6796 print
ISSN 2617-9105 online
BICHHK KHYTJ Ne6 (140), 2019

Ximiuni ma oOiopapmavyesmuuni mexnonozii
Chemical and Biopharmaceutical Technologies

MOMOTENKO ALINA PALCHEVSKA TETIANA

https://orcid.org/0000-0002-6800-1136 Researcher ID: C-9436-2017

Kyiv National University of Technologies and Design https://orcid.org/0000-0002-7101-4317
Associate professor Department

of Pharmaceutical Industry
Kyiv National University of Technologies and Design

BAJIJIALIAHI JOCJIJP)KEHHS ITPOLIECCY BUPOBHUIITBA JIKAPCHKOI'O
3ACORBY I'JIFOKO3A PO3UMH JIJISI IHOY3IN
CAJIIA O. 0., KYPUIIKO I'.T., MOMOTEHKO A. C., TAJIBYUEBCBKA T. A.

Kuiscoxuii nayionanvhutl ynisepcumem mexnHoaozit ma ouzauuy

Mema. Memoio pobomu € npogedenns GaniOAYIHUX O0CAI0NCEHb MEXHON02IYH020 Nnpoyecy
BUPOOHUYMBA PO3YUHY 2THOKO3U OISl THPY3Il 13 3aCmMOoCy8anHiam nioxody Opexemuuzy Ois cepill pi3HUX 3a
00°'€MOM Ma NOGHOMU HANOBHEHHS KOHMeEUHEPIB.

Memoouxu. 06 cxmom O00CHIONCEHHS € GUPODHUYUIL NPOYEC BUCOMOBICHHSL PO3HUHY OISl THQDY3ill
emoxosza 50 me/ma. 36ip Oanux nposedeno Ha nIOCMAGl NPOMOKONIE GUPOOHUYMEA cepill, NPOMOKOILE
aHanizy UXIOHOI CUpo8uUHU [ Mamepianis, NPOMIJICHOI i 20mo8oi npooyKyii, NPOMOKOJIIE YNAKOBKU cepiil,
iHwoi npomokoaouoi ma peecmpyuoi OOKymMenmayii npoyecy UPOOHUYMBA JIKAPCLKO20 3aco0).
Banioayiiini 0ocnidsicenns npogoounu Ha 8cix cmaodisax mexHoa02iUH020 NPoYyecy 3 GUIHAUEHHIM KPUIMUYHUX
napamempis, AKi O niOmMEepPONCY8aAnU SAKICMb NPOOYKMY 3a  OO0CHIONCYBAHUM NAPAMEMPOM ma
B8I0MBOPIOBAHICb PE3VIbMAMI6 Npu 3MIHI NOYAMKOBUX napamempis, a came. NIO20MOBKA CUPOSUHU,
npuU2OmMy6aHHs po3yuHy, @Qirbmpayis po3duHy, HANOBHEHHS Ma VKYNOpPKA (DIaKoHie, cmepunizayis,
iHCneKyis, MapKy8aHHs, NaKy8aHHs.

Pe3ynvmamu. Busnauena mexmonoeivna cxema supoOHUYmaea Hikapcokoeo 3acoby I mokosa posyun
ons ingysiti 50 me/mn. Ipanuuni 3HAUEHHSA BUBHAYEHO 3a KPUMUYHUMU HAPAMEMpAMu SIK pPO3MIp
npomuciogoi cepii ma 003y8anHs (00’em HaANoBHeHHSA QaKoHy) JNiKapcbkoeo 3acoby. Banioayiiini
docniddicenusi ma 30ip OaHUX NPosedeHo Ha 3-X NPOMUCTIOBUX CEPIsX,BUBHAYEHUX NIOXO00OM OpeKemiHz):
2000 1 3 0o3y8anuam nikapcokoeo 3acobdy no 200 mn y ¢haaxonu (min — pozmip cepii, min - 0ozysanns), 5000
a1 ma 06’em nanoeuenus 400 mn (min — posmip cepii ona grakonie no 400 mn), 10000 1 3 acysannsam y
@naxonu no 500 ma (max — posmip cepii, max — 003yeants). Ompumani pe3yarbmamu 00Ci0AHCeHb C8iOUams
npo  GIOMBOPIOGAHICMb | CMAHOAPMHICIb NOKA3HUKIE SKOCMI HANiGnpooykmy i 20mogoi npooykyii
8I0N0BIOHO 00 HOPMAMUBHOI OOKyMenmayii [ 3A0eK1aposaHux Kpumepiie nputiHamuocmi O01s 6Cix
docnioicysanux gopm eunycky no 200 ma, 400 mn ma 500 mn y ckranux graxounax. [laui pezyiomamis
eanioayii  MexHON0SIYHO20 Npoyecy GU2OMOGNEHHS pO3UuHy 0aa iH@ysitn [nwoxosu 50 me/mn €
Penpe3eHmamueHMy O NPOMINCHUX NApAMEempie GUPOOHUYMEA TIKAPCLKO20 3aco0y | GuU3HAYeHi 5K
3a0086inbHI 07151 3a0e3neyents cmadiibHUX NOKAZHUKIG SIKOCHII.

Haykoea noeusna. Pezynomamu eanioayitinux 00CRiONCeHHb OMPUMAHI  WIISAXOM  HAYKOBO-
O0OIPYHMOBAH020 NIOX00Y GUOOPY SPAHUYHUX 3HAYEHb, AHANI3Y PUSUKIE MA GUSHAYEHHS KPUMUYHUX
napamvempis.

IIpakmuuna 3nauumicms. Ompumani pe3yiomamu 0OCAIONHCEHHb MAMb NPAKMUYHE 3HAYEHHS 015
opeanizayii sanioayii mexHor02iuH020 npoyecy eUPOOHUYMEBA JIKAPCHKUX 3AC00i8 i3 KLTbKOMA 003Y8aAHHAMU,
00’ emamu BUPOOHUYUX cepill, PI3HUMU POIMIDAMU HANOBHEHHS KOHMEUHePi8, 3 Memo 3MeHUueHHs 00cszy
6UNpoOy8ans 3a0Js1 eKOHOMIL pecypcie ma 4acy.

Knrouoei cnosa: mexuonoziunuii npoyec, eanioayis, nioxio i3 3acMOCY8AHHAM OpeKemuHey,
Kpumepii npUuiiHAmMHOCHI.
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BAJIMJAIIMOHHBIE NCCJIIEJOBAHUSA ITPOLHECCA ITPOU3BOJACTBA
JEKAPCTBEHHOI'O CPEJICTBA I''TIOKO3A PACTBOP JIJIsI UHO®Y3UI
CAJIMHA E. A., KYPBIIIIKO I'. T., MOMOTEHKO A. C., TAJJBYEBCKASA T. A.

Kuesckuti nayuonanvuvlii yHugepcumem mexHoaio2ul U Ou3atna

Iens. llenvio pabomel signsiemcs nposedeHue GAIUOAYUOHHBIX UCCAEO08AHUL MEXHOA0SUYECKO20
npoyecca npou3zso0Cmed pacmeopa 2nKo3bl 01 UH@Y3Ull ¢ NpuMeHeHueM nooxooa Opexemuuea O
PA3IUYHBIX ceputi N0 00beMy U NOTHOME HANOJIHEHUs KOHMEHepOos.

Memoouxu. Obvexmom ucciedo8anus Obll NPOU3B00CMBEHHBIU NPOYECC U32OMOBAEHUS PACMBEOPA
onst ungpysuti emoxoza 50 me / ma. Coop OaHHbIX HPOBEOEHO HA OCHOBAHUU NPOMOKOI08 NPOU3BOOCMEA
cepuii, NPOMOKOI08 AHANUZA UCXOOHO2O CHIPbSL U MAMEPUANOS8, NPOMENCYMOUHOU U 20MOBOU NPOOYKYUL,
NPOMOKONIO8 YNAKOBKU ceputl, Opyeoll NPOMOKOIbHOU U Pe2UCMPAYUOHHOU OOKYMEeHmayuu npoyecca
npoU3800CMEa JeKAPCMEEeHHO20 cpedcmsd. Banudayuounvie uccredosanus npogoounu Ha 6cex cmaousx
MEXHONI02UHECKO20 NPOYecca ¢ OnpedesieHueM KpUmu4eckux napamempos, noomeepicoarmux Kaiecmeo
npoOYKmMa no ucciedyemvlm napamempom 1 0CUPOU3E00UMOCTD Pe3VIbMAmos npu U3MeHeHUU HA4aabHbIX
napamempos, a UMEHHO. HNOO20MOBKA Cblpbs, HNPUSOMOBIEHUe pacmeopa, Guibmpayus pacmeopa,
HAanoHeHue U YKYynopKa (rakoHo8, Cmepuiu3ayust, UHCNeKyusl, MapKUpoeKu, YNaKo8KuU.

Pezyavmamol. Pazpabomana mexuonocuueckas cxema npouszsoo0Ccmed JeKapCmeeHHo20 Cpedcmed
Tmoxoza pacmeop ons unghysuii 50 me / ma. Banuoayuonusie ucciedosanus u coop OAHHbIX NPOBEOCH HA 3-X
NPOMBIULTIEHHBIX CEPUAX, ONpedeleHHbIX nodxooom opexemunea:. 2000 1 ¢ 003uposKoll 1eKapcmeeHHO2o
cpeocmea no 200 mn 6o gaaxonax (MiN - pasmep cepuu, min - dosuposanue), 5000 1 u 06vem HanoIHeHus.
400 mn (min - pazmep cepuu 0ns gaaxornog no 400 ma), 10000 1 ¢ hacoskoii 6o paarxoust no 500 ma (max -
pazmep cepuu, max - Oozuposanue). Ilonyuennvie pe3yromamovl UCCICO08AHUL CEUOCMETbCMEYIOM O
B0CHPOU3BOOUMOCIIU U CINAHOAPMHOCIU NOKA3ameNell Kayecmaea noaynpooykma u 20moeoi npooyKyuu 8
coOmEemcmeuu ¢ HOPMAMUGHOU OOKyMeHmayuell U 3a0eKIapUpPOSAHHbIX KpUmepues npuemMiemMocmu Os
scex uccaedyemvix opm evinycka no 200 ma, 400 man u 500 ma 6 cmexuauHuIX (rakounax. JanHvie
Pe3YIbMamos IK3AMeH08 8aTU0AyUL MEXHOI0SUYECK020 NPOYECcd RPUOMOsieHUsl pacmeopa 0isk UH@Y3ull
Imokoswbl 50 me/mn sensiemcsi penpe3eHmamuHbiMu O NPOMENCYMOUHBIX NAPAMEMPO8 NPOU3B00CmEa
JIeKapPCMBEHHO20 CPeOCmea U Onpedeienvbl KaK Y0oeiemeopumenvhvie 01 0becneyeHus CmabuIbHbIX
nokasamesetl Kayecmsa.

Hayunasn noeuszna. Pesynbmamuvl anuoayuoHHbIX UCCTEO08AHUL HOIYHEeHbl NYMeM HAYYHO
000CHOBAHHO20 NOOX00a 6blOOPA NPEOECTbHBIX 3HAYEHUU, AHAIU3A PUCKOS U ONpeldeseHus KPUMUYECKUX
napamempos.

Ilpakmuueckan 3nauumocms. Ilonyuennvie pe3yibmamvl UCCLEO0B8AHUSL UMEIOM NPAKMUYECKOE
3HaQUeHUe Ol Op2aHU3ayUU  BATUOAYUU MEXHONOSUYECKO20 NpPoYecca npouzso0Ccmed AeKapCMEeHHbIX
cpedcms ¢ HeCKOMbKUMU O03UPOBKAMU, 00beMaMil NPOU3BOOCBEHHBIX Cepull, PA3TUYHbIMU pa3Mepamu
HANONHEHUsL KOHMEUHePO8, ¢ Yelblo YMEeHbUIeHUs 00beMa UCHLIMAHULL Ol IKOHOMUU PeCyPCO8 U BPEMEHU.
Knwuesvie cnosa: mexrnonocuueckuii npoyecc, 8anudayusi, N00Xo0 ¢ npuMeHenuem bpexemunea, Kpumepuu
npUeMaAeMOCmu.
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