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ABSTRACT

BACKGROUND: The ex tempore preparation of medicinal products in pharmacy organizations, along with the implementation
of in-pharmacy quality control, ensures compliance with the regulatory requirements of the Ministry of Health of the Russian
Federation, particularly those related to drug quality assurance. This article describes the development process of a standard
operating procedure for in-pharmacy quality control of 0.02% sterile furacilin solution in accordance with current legislative
and regulatory acts governing the preparation and quality control of medicinal products.

AIM: to develop a standard operating procedure for the in-pharmacy quality control of a medicinal product—using 0.02%
sterile furacilin solution as an example—prepared in pharmacy organizations authorized to manufacture aseptic medicinal
products, including those under the jurisdiction of the Ministry of Health and the Ministry of Defense.

MATERIALS AND METHODS: The study applied a systems-based and problem-oriented methodological approach using con-
tent analysis, structural—functional analysis, logical analysis, and comparative and descriptive methods.

RESULTS: In accordance with current quality requirements for medicinal products, testing procedures based on physicochemi-
cal and chemical methods were proposed. A list of instruments, laboratory glassware, auxiliary materials, and reagents re-
quired for chemical quality control was also compiled. The proposed standard operating procedure may serve as a method-
ological guide for pharmacy organizations authorized to produce aseptic medicinal products within both civilian and military
healthcare systems. It can be used for in-pharmacy quality control of 0.02% sterile furacilin solution and as a model for
developing similar standard operating procedures.

CONCLUSION: The authors emphasize the necessity of implementing in-pharmacy quality control procedures in accordance
with the updated requirements of the State Pharmacopoeia of the Russian Federation, 15th edition. Proper execution of control
procedures is expected to enhance the production activities of civilian and military pharmacies, thereby contributing to im-
proved effectiveness of medical care delivery.

Keywords: pharmacy organization; extemporaneous compounding; in-pharmacy quality control; quality management system;
standard operating procedure; chemical quality control; extemporaneous medicinal products.
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AHHOTALIMA

AkTyanbHocTb. 3roToBneHWe B anTeYHbIX OpraHWM3aLmsX JIeKapCTBEHHBIX NPenapaToB ex tempore v NpoBeAEHNE BHyTpUan-
TEYHOr0 KOHTPOJIA KA4eCTBa ABJIAETCS rapaHTUEN BbINOSIHEHUS PETYAATOPHLIX TpeboBaHUN MUHMCTEPCTBA 3[,paBOOXpaHEHNS
Poccuitckon ®epepauym, B YacTH, KacalowLencs KOHTPONIA KayecTBa JieKapCTBEHHbIX Npenapatos. B cTaTbe nokasaHa npo-
Leaypa hopMUpoBaHUs CTaHAAPTHOM OMepaLyMoHHOl NpoLieypbl Ans NPOBEAEHUS BHYTPUANTEYHOr0 KOHTPOJIS KayecTBa CTe-
punbHoro pacteopa dypauunua 0,02% B co0TBETCTBUM C AENCTBYIOLMMI 3aKOHOAATENbHBIMU U HOPMaTUBHBIMU NPaBOBLIMM
aKTaMu B 0611aCTW U3roTOB/EHMSA U KOHTPOJIA KAYecTBa JIEKapCTBEHHbIX CPeCTB.

Lilenb — pa3paboTka cTaHAapTHOM OMepaLMOHHONM NpoLeaypbl N0 BHYTPUANTEYHOMY KOHTPOMI0 KayecTBa feKapCTBEHHOMO
npenapata (Ha npuMmepe cTepunbHoro pacteopa ¢ypaunnuHa 0,02%), U3rotaBAMBaeMoro B anTeyHbIX OpraHW3auusx C npa-
BOM M3roTOB/IEHWSA aCeNTUYECKUX JIEKAapPCTBEHHbIX NpenapaTos, B TOM YMC/Ie N0ABeOMCTBEHHbIX Kak MuHMCcTepcTBY 30paBo-
0XpaHeHus, Tak U MuHKCTepcTBY 060POHBLI.

Matepuansl 1 MeToAbl. B xoae uccnenoBaHuii MCNONb30BaNMCh CUCTEMHBIA M NPOBIEMHBIA METOL0M0TMYECKME NOAXOAbI,
peanu3aLs KoTopbiX 0CYLLECTBAANACh C NOMOLLbI0 KOHTEHT-aHaN3a, CTPYKTYPHO-QYHKLMOHAMBHOTO, IOTMYECKOro aHanu3a,
METO/0B CPABHEHUS M OMUCAHUS.

Pe3ynbTathl. B COOTBETCTBUM C COBPEMEHHBLIMU TPEOOBAHMAMY K Ka4eCTBY JIEKAPCTBEHHBIX CPEACTB NMPeAoKeHbI METOLVUKM
NPOBEAEHNSA UCTIbITAaHUA DU3NKO-XMMUYECKMMU U XMMUYECKUMM METOLaMM, a TakXKe Npou3BefeH Nofbop HOMEeHKNaTypbl
npubopos, nabopaTopHoi NocyAkbl, BCIOMOraTeNbHOro MaTepuana, peakTuBoB, He0bX0AMMBIX ANS NPOBEAEHUS| XMUMUYECKOr0
KoHTpons. [lpeAnoxeHHas CTaHLapTHas onepaLyoHHas npoLeaypa MoXeT ObiTb UCMO/b30BaHa anTeuHbIMU OpraHW3aLusAMm
C NpaBOM W3rOTOBMIEHMS aCENTUYECKUX JIEKAPCTBEHHbIX NPENapaToB B rPaX/iaHCKOM W BOEHHOM 3 paBOOXPaHEHNUM KaK MeTo-
LVYECKUA MHCTPYMEHT MO OCYLLECTBIEHMIO BHYTPMANTEYHOrO KOHTPOMA KayecTBa CTepUAbHOro pacTeopa dypaumnuna 0,02%,
a TaKKe KaK WabnoH s pa3paboTkyu aHanorMyHbIX CTaHAAPTHLIX ONepaLMoHHbIX NPoLeayp.

3aksioyeHme. ABTOpbI CTaTbi AENaloT 3aKiioyeHne 0 HeobX0AMMOCTM NPOBEAEHUS BHYTPUANTEYHOrO KOHTPONIA KauecTBa
C Y4eTOM HOBbIX TpeboBaHmi [ocynapcTBeHHol dapMakonen Poccuiickon Qepnepauny XV uspnanus. Hapnexallee BbinosiHe-
HWe KOHTPOJIbHBIX MpoLiesyp NO3BOSMT YAYYLIUTL NPOU3BOACTBEHHYI0 AEATENBHOCTb MPAaXLAHCKMX U BOEHHBIX anTeK W, cre-
L0BaTenbHO, byneT cnocobcTBOBaThL NOBLILLEHUH 3PGHEKTUBHOCTY OKa3aHWs MeAULMHCKOW NOMOLLM.

KnioueBble cnoBa: anteyHas OpraHu3auua; antTeyHoe U3roToBJIEHUE; BHYTpMaHTel{HbIVI KOHTPOJIb Ka4yeCTBa; CUCTEMa
MeHeQXMeHTa Ka4yeCTBa; CTaHAapTHaA onepauMoHHaa npouenypa; XUMUYECKMIA KOHTPOJ1b; 3KCTEMNOPAJIbHbIE N1IeKap-
CTBEeHHble npenaparbl.
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ORIGINAL STUDY ARTICLE

BACKGROUND

Enhancing the production activities of pharmacies is
among the priority areas of activity aimed at improving
the effectiveness of public drug supply under the cur-
rent socio-economic conditions of the Russian Federa-
tion. In particular, the increased use of extemporaneous
preparations in clinical practice is considered crucial for
implementing the concept of Predictive, Preventive, and
Personalized Medicine [1, 2]." Compounded medicinal
products (MPs) must comply with the requirements of
the general pharmacopeial monographs (GPM), phar-
macopeial monographs (PMs), and other regulatory le-
gal acts. Standard operating procedures (SOPs) should
be developed to prevent errors during the performance
of diverse processes and operations within the qua-
lity management system of a pharmacy. Adopted SOPs
must also be regularly updated and supplemented with
relevant instructions, guidelines, manuals, etc. [3-5].
Only such an approach can ensure the reliable produc-
tion of high-quality, effective, and safe MPs, thereby
contributing to achieving the key goals of the National
Healthcare Project.’

The study aimed to justify the approaches under-
taken to develop SOPs for controlling the quality of the
MPs that are compounded in pharmacies (exemplified by
a 0.02% sterile nitrofurazone solution).

MATERIALS AND METHODS

The study materials included: legislative and regu-
latory acts of the Russian Federation, regulatory acts
of the federal authorities (including the Russian State
Pharmacopeia [SPh XV]’), scientific works on the manu-
facturing process and quality control of MPs, and other
related scientific, methodological, and reference publica-
tions. The study applied a system-based and problem-
oriented methodological approach using content-based,
structural-functional, and logical analyses, along with
comparative and descriptive methods.

RESULTS AND DISCUSSION

The quality attributes of extemporaneous preparations
must be monitored across all pharmacies authorized to
dispense medications, regardless of their ownership or

" Order of the Ministry of Health of the Russian Federation No. 186
dated April 24, 2018, On Approval of the Concept of Predictive, Preventive,
and Personalized Medicine.

2 Passport of the Healthcare National Project was approved follow-
ing the meeting of the Presidium of the Presidential Council for Strategic
Development and National Projects on December 24, 2018.

* Order of the Ministry of Health of the Russian Federation No. 377
dated July 20, 2023, On Approval of General Pharmacopeial Monographs
and Pharmacopeial Monographs.
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departmental affiliation. The list of controlled parameters
and the frequency of in-pharmacy quality control (IQC)
must comply with the established regulations’, as
well as the requirements for the preparation, dispens-
ing, and labeling of MPs stipulated by GPMs and PMs
[6, 71.

Post-preparation quality control of the MPs must be
prompt, utilizing minimal amounts of reagents and other
consumables. For the qualitative—quantitative analysis of
extemporaneous preparations, physicochemical and other
research methods available in pharmacies are employed;
these methods enable the rapid and reliable assessment
of specified parameters, including in the field environ-
ment.

A drug supply analysis in civilian and military health-
care institutions indicated that infusion and sterile solu-
tions were the most in-demand extemporaneous prepa-
rations for emergency and urgent healthcare (Table 1)
[8-10].

A survey of surgeons across various fields of exper-
tise (thoracic surgery, military field, urology, combus-
tiology, etc.) revealed that 0.02% furacilin (nitrofuran)
for topical and external use is one of the most crucial
extemporaneous sterile MPs. It is used in the treatment
of injuries and burns, for the washing of organs and tis-
sues (bladder, stomach, etc.), and as a mouth or throat
rinse.

Currently, the Russian State Registry of Medicines’
lists multiple pharmaceutical forms of MPs with the
international non-proprietary name Nitrofuran, which
include sterile solutions, concentrates, and tablets for
preparing solutions for local and external use. However,
furacilin solution prepared by dissolving tablets cannot be
used to treat damaged skin (e.g., post-burns) or wash-
ing wounds owing to its non-sterile nature. The furacilin
solution concentrate contains non-indifferent excipients
(polyethylene glycol —400 and povidone K30), which may
cause adverse effects in certain cases.

An analysis of the prescription (order) data demon-
strates that the most practical and cost-effective furacilin
dosage form for surgical and combustiology departments
is a sterile 0.02% solution (350 mL vials) composed of
NaCl 3.15 mL, furacilin 0.07 mL, and purified water
350 mL.

This product has no equivalent among the ready-made
dosage forms currently manufactured by pharmaceutical
companies in the Russian Federation.

The sequence of actions for developing an SOP for the
1QC of extemporaneous MPs is presented as a flowchart
in Fig. 1.

* Order of the Ministry of Health of the Russian Federation No. 249n
dated May 22, 2023, On Approval of the Rules for Manufacturing and Dis-
pensing of Medicinal Products for Human Use By Pharmacy Organizations
Licensed for Pharmaceutical Activities.

° https:/grls.rosminzdrav.ru
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Table 1. Nomenclature of key extemporaneous infusion solutions and sterile preparations
Tabnuua 1. HoMeHKnaTypa BaxHEMLLMX 3KCTEMNOPAbHBIX PACTBOPOB NS UHDY3WIA U CTEPUIbHBIX PACTBOPOB

Name

Concentrate for 10% potassium chloride solution for infusion
Concentrate for 10% sodium chloride solution for infusion
Ringer’s solution for infusion

0.45% sodium chloride solution for infusion

0.9% sodium chloride solution for infusion

4% sodium bicarbonate solution for infusion

0.5% procaine hydrochloride solution for infusion

0.25% procaine hydrochloride solution for infusion

5% glucose solution for infusion

10% glucose solution for infusion

Water for injection

0.02% nitrofurazone solution

| 1. Purpose

| 2. Scope |

| 3. Timeframe |

| 4 Responsiilities |

SOP Part |
|

| 5. Normative documents

SOP Part Il Preparatory materials

- T Written

Mandatory types

SOP Part lll Main part. 10C

|—> ~ 2.0rganoleptic >
I < 3Releasecontrol

Selected types

—

4, Questionnaire

| E—

5. Physical

6. Chemical control

—|

> Qualitative analysis
(_Quantitative analysis

T

e

7. Documentation
in accounting registries

Fig. 1. Flowchart of standard operating procedure development sequence.

Puc. 1. Cxema nocnepoBatenibHOCTH AeiicTauin npu paspaboTke COI.

The first part of the SOP contains general provisions,
including purpose, scope, responsibilities, and effective
date.

1. SOP development aims to standardize operations
for the 1QC of MPs prepared in pharmacy settings.

2. The scope applies to furnishings and equipment
within premises designated for compounding and quality
control of the MPs.

3. Time of use: during the preparation and quality
control of MPs.

4. Responsibilities for compliance with legisla-
tive and regulatory requirements lie with the pharmacy

DAk https://doiorg/ 10

technician and pharmacists engaged in compounding,
while quality control responsibility rests with the pharmacy
analyst.

5. Regulatory documentation used for SOP develop-
ment. Currently, the primary documents governing 1QC
implementation include the Russian State Pharmaco-
peia XV edition, Orders of the Ministry of Health of the
Russian Federation, and other guidelines (methodological
instructions, recommendations, etc.) regarding MP qual-
ity control.

The title page of the SOP description should be tabu-
lated (Table 2).

17816/ rmmar637220
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Table 2. Example of the cover page format for a standard operating procedure

Ta6nuua 2. Mpumep odopmneHus TuTynbHoro incta COM

Standard Operating Procedure (SOP) No. ___
In-Pharmacy quality control of compounded medicinal products

Executing unit:
Developed by:
Approved by:

Effective date:

Replaces:

(Date)

Pharmacy
Head of Pharmacy Department

Chief Medical Officer / Medical Facility Director

First Issue / Reissue dated

Part Il of the developed SOP outlines preparatory ac-
tivities, including personnel, premises, equipment, auxil-
iary material preparation, etc.

The list of laboratory and pharmacy glassware, aux-
iliary materials, and equipment required for compound-
ing 0.02% furacilin solution, 350 mL, No. 10 includes the
following:

1) Electronic balance (or pharmacy hand scales:
BP1 and BP20);

2) Medical surgical suction device OM1, Armed 23 D
(or other pharmaceutical filtration and dispensing appa-
ratus);

3) Semi-automatic vial capping machine (e.g., PZR-M)
or aluminum cap crimping device (POK-N);

4) Measuring glassware: 2000, 1000, and 500 mL,
1 pc. each;

5) Bottles for infusion solutions and blood substitutes
(450 mL), 10 pcs.;

6) Type 4Ts rubber medical stoppers, 10 pcs,;

7) Aluminum medical caps, 10 pcs.

The list of laboratory glassware required for full
chemical control of one prepared MP sample:

1) Alcohol lamp, 1 pc;

2) Graphite rod, 1 pc.;

3) Transparent neutral glass test tube, 1 pc,;

4) Flat-bottom neutral glass flask, 1 pc.;

5) Graduated measuring pipettes: 10 mL, 1 pc.; 2 mL,
2 pcs.

The list of instruments, titrated solutions, reagents,
and indicators required for chemical control of one pre-
pared MP sample:

1) Purified water, 10 mL;

2) 10% NaCl solution, 0.1 mL;

3) Diluted HNO, (16%), 0.5 mL;

4) Diluted H,SO, (16%), 2 mL;

5) AgNO, (2%), 2 mL;

6) 0.01 M Na,S,0, (method 1), 2 mL;

7) 0.5 M [, solution (method 1), 2 mL;

8) Starch (method 1), 1 mL;

DA https://doi org/ 1017816/ rmmaré37220

9) K,Cr0, solution (method 1), 0.1 mL;

10) Photo-electro colorimeter (PhEC, method 2);

11) 3 mm optical path cuvettes (method 2);

12) 0.1 M NaOH (method 2), 0.1 mL;

13) 0.02% standard furacilin solution (0.0001 g), 0.5 mL;

14) Particulate matter testing apparatus.

Part lll of the SOP describes all 1QC procedures for
compounding sterile 0.02% furacilin solution, 350 mL,
No. 10. The algorithm used for maintaining 1QC compli-
ance per established requirements’ is shown in the figure
above. The process is as follows:

1. Written control. Before preparing the 0.02% fura-
cilin solution, the pharmacist performs all the necessary
calculations and fills the reverse side of the written con-
trol certificate (WCC). After preparation, the front side is
completed.

The reverse side of the WCC looks as indicated in
Fig. 2.

The front side of the WCC is shown below (e.g., from
the City Hospital No. 1, St. Petersburg, Russia) (Fig. 3).

After completing the WCC, the prepared MP product
is sent to a pharmacy analyst for the required testing.

2. Mandatory organoleptic control involves the verifi-
cation of odor, color, and absence of visible particulate
matter: a transparent yellowish-greenish liquid, odor-
less, and particle-free. Particles are inspected visually
using devices such as UK-2 or SvetoChek®-FM against
a white background.

3. Release control is mandatory and ensures com-
pliance of the MP physicochemical properties with its
packaging: a hermetically sealed vial with appropriate
labeling.

4. Questionnaire control is performed at random fol-
lowing compounding by a pharmacist (no more than five
MPs per shift).

* Order of the Ministry of Health of the Russian Federation No. 249n
dated May 22, 2023, On Approval of the Rules for Manufacturing and Dis-
pensing of Medicinal Products for Human Use by Pharmacy Organizations
Licensed for Pharmaceutical Activities.
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M fyracilin =

MpNact =

0.02% -3500ml _ 07
100% e

0.9% -3500ml
100% -

V Hy0 = 3500 ml

315

Fig. 2. Reverse side of the written control passport.
Puc. 2. 06opoTHas CTOPOHa nacropTa NUCbMEHHOr0 KOHTPOJIS.

Date: June 13, 2024 Department

25, Nevsky Ave., St. Petersburg
Production pharmacy of St. Petershurg State Budgetary Healthcare Institution City Hospital
No. 1
WccC

Taken: Aqua purificata 3,500 mL
Furacelinum 0.7
Natrium cloridium 31.5

Order No.
Surgical suite (injury, No. 187)

Packaging:
350 mL No. 10

Prepared: Verigo

Packaged: Ryzhkova

V= 3,500 mL

Checked: Smirnova signature of a pharmacy analyst E. A. Smirnova

Analysis No.: 155

Fig. 3. Front side of the written control passport.
Puc. 3. JlnueBas cTopoHa nacropTa NMCbMEHHOTO KOHTPONA.

5. Physical control is conducted at random to assess
total volume and sealing integrity. V,,,=350 mL, permis-
sible deviations +1% (range: 346.5-353.5 mL).

6. Pre-sterilization chemical control of the 0.02% fu-
racilin solution is mandatory. The pharmacy analyst per-
forms qualitative and quantitative tests.

In accordance with the requirements of the GPM
1.8.0001 Pharmacy-prepared MPs, chemical control is
performed using procedures specified in the GPM, PM,
and quality control documents. Chemical control of phar-
macy-prepared MPs may be conducted using express
analysis methods, which are typically non-destructive,
characterized by high speed of execution, simple proce-
dures, and minimal requirements for test samples and
reagents.

Qualitative analysis of NaCl involves the following
chemical reactions’:

1) Sodium ion detection: A graphite rod moistened
with the test solution is introduced into a burner flame,
producing a yellow colored flame.

2) Chloride ion detection: Add 0.5 mL of di-
luted HNO, (16%) and 0.5 mL of 2% AgNO, to

’ GPM.1.2.2.0001.15 General Identification Reactions.

DA https:// doi org/ 1017816/ rmmaré37220

1 mL of the test solution. A white opalescence is
observed.

AgNO, + NaCl - AgCl { + NaNO,
Furacilin is qualitatively analyzed by adding several

drops of 10% NaOH to 1 mL of the MP. An orange-red
color develops.

PN I

ON O ﬁ=N—H—C— NH,+NaOH —>

—>N 0 C_C (ﬁ

a— U\ ~
ONTT [ e=N—N—C—NH,
0~ OH 0 H H

Furacilin can be assayed using several methods,
namely:

1. lodometric back titration. Procedure: Add 2 mL of
0.05 M iodine (I,) solution and several drops of 10% NaOH
solution to 10 mL of the test solution until a straw-yellow
color develops. Dark-incubate for 1 min, and then add an
excess of diluted 16% H,S0,. Titrate with 0.01 M Na,S,0,
until decolorization (if necessary, use 2-3 drops of fresh-
ly prepared 10% starch solution as an indicator) [11, 12].
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PN ﬁ

t
ON” 0 LN N—C Ny NaOH —>
B
NN C/<+H2N+NH2+NaZC03+NH3T
— N* OH H
0/

l, + 2NaOH — NalO + Nal + H,0;

H,N-NH,+2Nal0 - Nal + N,T + 2H,0;

NalO + Nal + H,S0,— I,+ Na,SO, + H,0;

2Na,S,0,+ 1, = 2Nal + Na,S,0,.

From the total volume of the MP, furacilin is quanti-
fied using the following formula:

a

X

where VI, = 2 mL; T = 0.004954 g/mL; G, volume of the
dosage form (mL); a, an aliquot of the MP taken for titra-
tion (mL).

(2 mL - 1.6 mL) - 0.004954 g/mL - 3500 mL

0L =0.69.

X g=

Based on the requirements of the GPM.1.8.0001
Pharmacy-prepared MPs, permissible deviations in the
weights of individual ingredients in liquid forms prepared
by mass-volume method for 0.7 are +7%, with an interval
of 0.651-0.749.

2. In pharmacies of large-sized healthcare institu-
tions, the assay of furacilin using a physicochemical
method (photocolorimetry) is feasible® [12]. Procedure:
Add 7.5 mL of purified water and 2 mL of 0.1 M NaOH to
0.5 mL of the test solution, and then mix. After 20 min,
measure the optical density (D,) of the colored solution
using a photoelectric colorimeter (PhEC) at ~450 nm (blue
light filter) using a 3-mm pathlength cuvette. Use puri-
fied water as the control. In parallel, perform the same
reaction with 0.5 mL of 0.02% standard furacilin solution
(0.0001 g) and measure its optical density (D,).

Calculate furacilin content (%) using the following
formula:

D, - 0.0001 - 100 mL_
D, - 0.05

X, %=

NaCL is quantified by the Mohr argentometric method.

Procedure: Add two drops of K,Cr0, indicator to 1 mL

of the test solution and titrate with 0.1 M AgNO, until
a brick-red precipitate forms.

AgNO, + NaCl - AgCl{ + NaNO,.

% PM 2.1.0528 Nitrofurantoin
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Within the total volume of the MP, NaCl is quantified
using the following formula:
VAgNO, - T- G

X= :
a

where T = 0.005844 g/mL; G, volume of the dosage
form (mL); a, weight of the MP taken for titration (mL).

1.54 mL - 0.005844 g/mL - 3500 mL

Xg= 1L

= 31.49.

Based on the requirements of the GPM.1.8.0001
Pharmacy-prepared MPs, permissible deviations in the
weights of individual preparations in liquid dosage forms
prepared by the mass—volume method for 18.0 are +3%,
with an interval of 30.55-32.44.

As complete chemical control is applied for this MP,
the analysis number certified by the pharmacy analyst is
indicated on the front side of the WCC. Upon satisfactory
results, subsequent steps include filtration, dispensing,
and capping of the MP.

3. Documentation in accounting registers. In compli-
ance with the established requirements for MP quality
control in pharmacies, the IQC results for the 0.02% ster-
ile furacilin solution are recorded in the following log-
books:

Logbook for recording organoleptic, physical, and
chemical control results of the MPs prepared as pre-
scriptions, orders, in-pharmacy stocks, concentrated
solutions, triturations, ethyl alcohol, and MP packaging;

Logbook for recording control results of the individual
stages during the preparation of solutions for injections
and infusions;

Logbook for recording the sterilization parameters of
initial drug compounds, prepared MPs, auxiliary materi-
als, glassware, etc.

After completing the 1QC procedures, the packaged
MP is sterilized with saturated steam at 120°C-122°C
under 120 kPa for 12 min.

The above methods of qualitative and quantitative
analysis are available to the pharmacies and comply with
the current regulatory requirements; they allow for a suf-
ficiently rapid and easy assessment of the physicochemi-
cal quality parameters of the prepared MP. The described
methods were tested for several years in the daily IQC of
a 0.02% sterile furacilin solution at the production facility
of the St. Petersburg State Budgetary Healthcare Institu-
tion City Pokrovskaya Hospital (St. Petersburg).

CONCLUSION

The presented SOP for the 1QC of a 0.02% sterile
furacilin solution can serve as a basis for developing
similar SOPs for the compounding and quality control of
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extemporaneous MPs. A detailed description is provided
for the various SOP sections, including preparatory activi-
ties, equipment setup, processing of auxiliary materials,
containers, and reagents. The chemical analysis methods
used in pharmacies should be reliable, simple, and cost-
effective.

Thus, developing SOPs applicable to pharmaceutical
compounding and quality control within the pharmacy
quality management system is an essential operational
requirement. Proper 1QCs can enhance production activi-
ties in civilian and military pharmacies and help achieve
the key objective of domestic healthcare, which is im-
proving the efficiency of medical care delivery.

ADDITIONAL INFO

Contribution of each author. E.Yu. Alekseychuk, concept and
design of the study, conducting the study, analyzing the obtained
data, writing the text; Yu.V. Miroshnichenko, editing the text, ap-
proving the final version; E.A. Klimkina, collecting and process-
ing materials, analyzing the obtained data, editing the text;
R.A. Enikeeva, collecting and processing materials, analyzing

REFERENCES | CIUCOK JIUTEPATYPbI

1. Egorova SN. Can a medical organization do without extemporal
medicines? Modern organization of drug supply. 2021;8(1):42—45.
EDN: HUUMCO doi: 10.30809/s0lo.1.2021.11

2. Orlova NV, llyenko LI. Extemporal production of medicines —
advantages and prospects. Medical Alphabet. 2023;13:7-10.
EDN: MPGLSI doi: 10.33667/2078-5631-2023-13-7-10

3. Savchenko IA, Korneeva IN, Luksha EA, Podgurskaya V. The
development of standard operating procedure “The analisis of puri-
fied water in pharmaceutical organizations manufactoring pharma-
ceutical products”. International Journal of Applied and Fundamental
Research. 2018;11(2):305-309. EDN: YRNELB

4. Kuhach VV. Pharmacy manufacture and quality control of medic-
inal preparations abroad. Bulletin of Pharmacy. 2021;(2(92)):64-79.
EDN: XWVLEM doi: 10.52540/2074-9457.2021.2.64

5. Strelkov SV, Podushkin VYu. Development of a standard operat-
ing procedure “Analysis of purified water and water for injection”
for the compounding and production department of the pharmacy.
In: Innovations in the health of the nation. Collection of materi-
als of the IV All-Russian scientific and practical conference with
international participation. Saint Petersburg; 2016. P. 598-602.
EDN: YGMPHP

6. Egorova SN, Kamaeva SS, Mercur'eva GU, Vorobyova NV. The
drug manufacturing in the pharmacy: the necessity of harmoniza-
tion the requirements of the State Pharmacopoeia XIV edition and
the normative legal acts of the Ministry of Healthcare of Russian

Tom 44,N° 1, 2025

DA https:// doi org/ 1017816/ rmmaré37220

V138ecTua Poccuiickonm
BOEHHO-Me/LIHCKOM aKaaemm

the obtained data, editing the text; S.N. Egorova, editing the text,
approving the final version.

Consent for publication. The authors declare no conflicts of in-
terests.

Funding source. The search and analytical work was carried out
at the personal expense of the author’s team.

AONOJIHUTENbHAA UHOOPMALUA

Bknap kaxpgoro aBTtopa. E.H). Anekceitluyk — KoHuenuus 1 au-
3alfH MccnefoBaHus, NPOBeJEHUe UCCNef0BaHWs, aHanu3 nony-
UeHHBIX [LaHHbIX, HanucaHue TekcTa; 10.B. MupowHuyeHko — pe-
[aKTMPOBaHWe TEKCTa, YTBEPKAEHUE OKOHYATENIbHOro BapuaHTa;
E.A. KnumMknHa — cbop v obpaboTka MaTepumanos, aHanus nony-
YEHHbIX AaHHbIX, pefaKkTUpoBaHue TekcTa; P.A. EHukeeBa — cbop
1 0bpaboTKa MaTepuanos, aHanM3 NONYYEHHbIX AAHHBIX, pefaK-
TupoBaHue Tekcta; C.H. EropoBa — pepmakTuMpoBaHMe TeKCTa,
YTBEPIKAEHWNE OKOHYATeNIbHOro BapuaHTa.

KoHdnukT nHtepecoB. ABTopbl 3asBNAOT 06 OTCYTCTBUM KOHDMK-
Ta MHTEPeCoB.

®uHaHcupoBaHue. [lonckoBo-aHanuTUYecKas pabota npoBefieHa
Ha NMYHbIE CPeiCTBA aBTOPCKOr0 KOJEKTUBA.

Federation. Journal of pharmaceuticals quality assurance issue.
2019;3(25):72-80. EDN: EJYROH

7. Klimkina EA, Enikeeva RA, Zhidkova YuYu, Vatanskaya OA.
Approaches to the production of medicines in the field. Mod-
ern organization of drug supply. 2021;8(1):61-63. EDN: RSQQGI
doi: 10.30809/s0l0.1.2021.18

8. Miroshnichenko YuV, Umarov SZ, Kirillova YuL. Ways of improve-
ment of medical facilities support with infusion solutions. Military
Medical Journal. 2017;338(6):64—67. EDN: ZATFJV

9. Klementyeva AV, Beisova MM, Bakhtemirova EYu, Alikberova AK.
The study of complex formation in the system “pyridylazoresor-
cin — furacilin — manganese (II)". In: Actual problems of science,
production and chemical education. Collection of materials of the
Xlll International Scientific and practical Conference. Astrakhan; 2023.
P. 8-10. EDN: XYEBHS

10. Kovalskaya GN, Mikhalevich EN. Comparative analysis of intra-
venous manufacturing in medical institutions of Russia and foreign
countries (review). Journal of pharmaceuticals quality assurance is-
sue. 2017;2(16):47-51. EDN: ZBBFTN

11. Belikov VG. Pharmaceutical chemistry: a textbook for pharma-
ceutical institutes and pharmaceutical faculties of medical institutes.
Moscow: Higher School, 1985. 786 p. (In Russ.)

12. Kuleshova MI, Guseva LN, Sivitskaya OK. Analysis of dosage
forms manufactured in pharmacies: @ manual. 2nd ed., revised. and
additional. Moscow: Medicine, 1989. 288 p. (In Russ.)



https://elibrary.ru/huumco
https://doi.org/10.30809/solo.1.2021.11
https://elibrary.ru/mpglsi
https://doi.org/10.33667/2078-5631-2023-13-7-10
https://elibrary.ru/yrnelb
https://doi.org/10.52540/2074–9457.2021.2.64
https://elibrary.ru/ygmphp
https://elibrary.ru/ejyroh
https://elibrary.ru/rsqqgi
https://doi.org/10.30809/solo.1.2021.18
https://elibrary.ru/zatfjv
https://elibrary.ru/xyebhs
https://elibrary.ru/zbbftn

ORIGINAL STUDY ARTICLE

AUTHORS' INFO

Ekaterina Yu. Alexeichuk, MD, Cand. Sci. (Pharmaceuticals);
ORCID: 0000-0001-9241-9519; eLibrary SPIN: 8730-4623

Yuri V. Miroshnichenko, MD, Dr. Sci. (Pharmaceuticals),
Professor, Honored health worker of the Russian Federation;
ORCID: 0000-0002-3645-2071; eLibrary SPIN: 9723-1148;
e-mail: miryvé1@gmail.com

*Ekaterina A. Klimkina, MD, Cand. Sci. (Pharmaceuticals);
address: 6, Akademika Lebedeva str., Saint Petersburg,
194044, Russia; ORCID: 0000-0002-3391-7208;

eLibrary SPIN: 9298-8619

Rimma A. Enikeeva, MD, Cand. Sci. (Pharmaceuticals),
Associate Professor; ORCID: 0000-0002-6058-7187;
eLibrary SPIN: 4917-6516

Svetlana N. Egorova, MD, Dr. Sci. (Pharmaceuticals), Professor;

ORCID: 0000-0001-7671-3179; eLibrary SPIN: 5214-4618;
e-mail: svetlana.egorova@kazangmu.ru

* Corresponding author / ABTop, 0TBETCTBEHHbI 33 NEpPenmcKy

Vol.44(1)2025

DA https://doi org/ 1017816/ rmmaré37220

Russian Military Medical
Academy Reports

0Ob ABTOPAX

ExatepuHa lOpbeBHa Anekceiuyk, KaHzi. hapMaLleBT. Hayk;
ORCID: 0000-0001-9241-9519; eLibrary SPIN: 8730-4623

10pwii BnagumMmposuy MupoLuHmyeHKo, [OKT. GapMaLeBT. HayK,
npodeccop, 3acnyxeHHbIA paboTHYK 30paBooxpaHeHms Poccuii-
cKoit ®epepaumu; ORCID: 0000-0002-3645-2071;

eLibrary SPIN: 9723-1148; e-mail: miryv61@gmail.com

*ExaTepuHa AnekcangpoBHa KnuMkuHa, KaHz. papMaLeBT. Hayk;
appec: Poccus, 194044, 1. CankT-Metepbypr, yn. Akafemmuka
Jlebepesa, 4. 6; ORCID: 0000-0002-3391-7208;

eLibrary SPIN: 9298-8619

PuMma AripaToBHa EHMKeeBa, kaH[. hapMaLEeBT. HayK, AOLEHT;
ORCID: 0000-0002-6058-7187; eLibrary SPIN: 4917-6516

Csetnana HukonaesHa EropoBa, foKT. hapmalleBT. HayK, Npo-
deccop; ORCID: 0000-0001-7671-3179; eLibrary SPIN: 5214-4618;
e-mail: svetlana.egorova@kazangmu.ru

69


https://orcid.org/0000-0001-9241-9519
https://www.elibrary.ru/author_profile.asp?spin=8730-4623
https://orcid.org/0000-0001-9241-9519
https://www.elibrary.ru/author_profile.asp?spin=8730-4623
https://orcid.org/0000-0002-3645-2071
https://www.elibrary.ru/author_profile.asp?spin=9723-1148
mailto:miryv61@gmail.com
https://orcid.org/0000-0002-3645-2071
https://www.elibrary.ru/author_profile.asp?spin=9723-1148
mailto:miryv61@gmail.com
https://orcid.org/0000-0002-3391-7208
https://www.elibrary.ru/author_profile.asp?spin=9298-8619
https://orcid.org/0000-0002-3391-7208
https://www.elibrary.ru/author_profile.asp?spin=9298-8619
https://orcid.org/0000-0002-6058-7187
https://www.elibrary.ru/author_profile.asp?spin=4917-6516
https://orcid.org/0000-0002-6058-7187
https://www.elibrary.ru/author_profile.asp?spin=4917-6516
https://orcid.org/0000-0001-7671-3179
https://www.elibrary.ru/author_profile.asp?spin=5214-4618
mailto:svetlana.egorova@kazangmu.ru
https://orcid.org/0000-0001-7671-3179
https://www.elibrary.ru/author_profile.asp?spin=5214-4618
mailto:svetlana.egorova@kazangmu.ru

	Scientific and Methodological Rationale for Developing a Standard Operating Procedure for In-Pharmacy Quality Control Using 0.02% Sterile Furacilin Solution as an Example

	Abstract

	To cite this article



	Научно-методическое обоснование подходов к разработке стандартной операционной процедуры «внутриаптечный контроль качества» (на примере стерильного раствора фурацилина 0,02%)

	Аннотация

	Как цитировать


	Background

	Materials and methods

	Results and discussion

	Conclusion

	Additional Info 
	Дополнительная информация

	References | Cписок литературы 
	Authors' Info

	Об авторах





