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VALIDATION OF MANUFACTURING PROCESS FOR ORAL DOSAGE
FORM WITH IODINE ADDUCTS

Validation technology for liquid dosage forms with iodine adducts — FS-1 medical substance was carried
out under the scale pilot production.

Material and methods. Studies of physical and chemical parameters of raw materials, intermediates
and products were performed by spectrophotometric and titrimetric assays. The results were processed
using the software “Statistica 12” and Shewhart control charts.

Results and discussions. For the validation of the technological process of FS-1 drug production were
examined three manufactured successive pilot-scale batches of drug — 056251013, 06011113, 07061113
in the volume 40+2 L of each. The regulatory documents, regulating the production process was created.
Comparable data on the technological parameters of the three batches was obtained and confirmed the
stability of the production process of FS-1 solution intended for oral administration.
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per oral use.

proteins and carbohydrates, metal salts and intercalated

therein iodine [ 1]. Experimental studies of drug activity
in vitro and in vivo [2, 3, 4] have shown a wide range of its
antibacterial action. The drug has a bactericidal activity against
gram-positive and gram-negative bacteria (Mycobacterium
tuberculosis, Brucella species, staphylococci), to antibiotic-
resistant strains, in particular, against the methicillin-resistant
Staphylococcus aureus (MRSA).

The technology is based on the complexation reaction,
which proceeds in four stages, the first of which is interaction of
carbohydrates and proteins from the metal salts, the second stage
of intercalation is 5-95% of the required amount of iodine in
the complex is formed in the first reaction step of complexation
with certain ionic strength, a third step reacting the complexing
proteins containing at least one terminal aminoacid with electron
donating functional groups, the fourth step is the intercalation of
the remaining amount of iodine into antimicrobial agent [1].

The process of synthesis of the drug successfully worked
out in laboratory conditions and transferable of technology in
the pilot-scale conditions. To ensure the production of quality
products in accordance with the requirements of GMP Annex
15 is necessary to conduct the validation work. In connection
with this task of the present work is the transfer of production
technology of liquid oral dosage forms of FS-1 and its
validation.

Material and methods

Used in the manufacture of FS-1, drug substance were
obtained in the experimental production of “Scientific Center

T he drug of FS-1 is a nano-ion complex formed by

Conclusions. Thus, the transfer of technology production from laboratory to pilot model successfully
carried out, which is confirmed by validation studies.
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for Anti-infectious Drugs,” in the same conditions, transfer of
technology of the investigational product has been made with
the use line for the production of liquid dosage forms (Linde,
Germany and Sklochem, Czech Republic).

Studies of physical and chemical parameters of raw
materials, intermediates and products were performed on the
following equipment: IR spectrophotometer Nicolet 6700
Thermo Scientific (USA), UV spectrophotometer Lambda
35 PerkinElmer (USA), PP-50 Sartorius (Germany), pH-
meter Sartorius PB-11 (Germany), balance BL120S Sartorius
(Germany) and viscometer VPZh-4m (Russia).

The results were processed using the software “Statistica
12" and Shewhart control charts.

Results and discussion

Using risk analysis conducted at the stages of technology
transfer, validation of production processes and quality control
of the product were determined control points and technological
parameters (fig. 1).

For the validation of the technological process of FS-1 drug
production were examined three manufactured successive pilot-
scale batches of drug — 05251013, 06011113, 07061113 in the
volume 40+2 L of each. Before the start of the validation process
work, a number of measures was provided for the qualification
of technological and laboratory equipment, as well as all the
used analytical methods.

We have developed a validation plan for the production
process of the drug under study (table 1). The main critical stage
is the preparation of working solutions and synthesis of FS-1
medical substance. In the preparation of working solutions was
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Figure 1 — Technological chart of “FS-1 solution per oral use” production

Table 1 — Validation plan of technological process for “FS-1 solution per oral use” manufacturing

Ne | Stage of the process Parameters Acceptable criteria Quanh’r_y
of Sampling
1 |Stage 1 Weighting Mass of used materials 0,5+2% 1
2 |Stage 2 Transparency According to WAND, ND 9
Working solution Color 9
preparation Uniformity 9
Quantitative determination 9
3 |[Stage 3 Temperature conditions According to WAND, ND 9
FS-1 synthesis pH 9
Density 9
Quantitative determination 9
Uniformity 9
Description 9
4 |Stage 4 Microbiological purity According to WAND, ND 9
Filtration Description 9
pH 9
Density 9
Quantitative determination 9
5 |Stage 5 Does not meet the terms of filling,| According to WAND, ND 10
Packaging and labeling |mistakes in the marking batch number
and expiration date, label mistaking

investigated following technological parameters: transparency,
color, uniformity, quantitative content. Control of the synthesis
was performed using the quality indicators described in the
analytical regulatory document (WAND), as well as investigat-

ing technical parameters: mixing speed, temperature and time
of administration of the ingredients. Sampling was carried out
in reactors using samplers at 9 points from the top, middle and
bottom with three samples. Regulated standards of studied
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technological parameters strictly comply with the approved
regulatory documents.
Based on obtained data (fig. 2-5) can evaluate the validity

of FS-1 production process. Shewhart control charts indicate
that the data obtained are in the range 3¢ and regulated within
predetermined standards described in the standard documen-
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Figure 2 — Control chart of quantitative determination API (FS-1 solution)
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Figure 3 — Control chart of density (FS-1 solution)
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Figure 4 — Control chart of pH (FS-1 solution)
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exceed 2% (table 2).

tation, the relative standard deviation of the results does not

Based on the study has been designed experimental-industrial
batch-record for manufacturing process of FS-1.

Figure 5 — Control chart of reactor mixing speed

Thus, the transfer of technology production from laboratory
to pilot model successfully carried out, which is confirmed
by validation studies. The obtained data allow us to assert
the stability of the technological process and product quality
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Table 2 — Process parameters results

Indicator Uhlis @) bl Max M RSD,%
measure | mean | mean

Quantitative

determination | mg/ml | 19,93 | 20,08 | 20,016 | 0,04388

pH - 4,2 4,9 4,5 10,192154

density g/sm* | 1,06 1,07 [1,0647| 0,00314

Stirring speed | rpm 38 42 40 0,78446

meets quality specifications and requirements of the State
Pharmacopoeia of the Republic of Kazakhstan.
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nopn AOLOYKTI HETI3IHOE NEPOPANbAI ABPINIK
KANbINTbIH ©HAOIPICTIK BANUOALUACHI

OHepkacinTik-Taxipubenik eHAipic aykbiMblHAA oA apayKTi
Heridinge PC1 gapinik npenaparbiHbIH CyMbIK A3PINiK TYPiH anyablH
TEXHOMOTMSANbIK Banuaauusicel xacanblHabl.

MaTtepuan xaHe aaicTtepi. LUukizaTtTap xeHe HbicaHOapfa
(maTeprangap) du3nKa-XMMnSAnbIK kepceTkiTepi 6onbiHWa 3epT-
Tey CrnekTpodOTOMETPUSIMBIK XaHe TUTPTey aaicTepi GolbiHWwa

Xyprisingi. Hotuxenepi «Statistica 12» 6argapnamachbiHbiH
kemerimeH «Statistica 12» Gakbinay gnarpammanapbiH naviga-
naHbIn eHaenai.
Hatumxenepi xoHe Tankbinaybl. ®C-1 gopinik KanbinTbiH
TEXHOMNOrMANbIK OHAIPICTIK ypAiciHe Banuaauns Xypridy ywiH
09pinik KanbINTbIH Ke3ekneH eHaipinreH kenemaepi 40+2 n geH
onartblH yw cepusicbl-05251013, 06011113, 07061113 3epTTen-
reH 6onatbliH. 3epTTey HOTUXKECIHAE OHAIPICTIK ypAicTi peTTenTiH
HOPMaTUBTI KyXaT a3iprneHai.3epTTeniHin oTbipFaH YLl CbiHaK
CEepUSACBIHbIH, TEXHOMOMUSMbIK NapameTpnepi canblCTbipbingbl
XoHe ke kongaHyra apHanfaH C-1 cyiblk 4opinik KanbInTbiH,
TEXHONOMMANbIK OHAIPICTIK YPAICIHIH TYPaKTbINbIfbl aHbIKTaN4b.
KopbiTbiHAbl. PC-1 aapinik kanbIiNTbIH OHAIPINY TEXHONOrMACHI
nabopartopuanblk MoaenbaeH eHAIpICTik-Taxipubenik moaensre
CoTTi TYPAEe aybiCThIpbINAbl XaHe on Banuaauus 3epTTeyiMeH
pacranfaH.

Heezizzi ce3dep: ®C-1 cybcmaHyusicel, eHAipicmik ypdicmiH
ganudayusicbl, CbiIHaK Kapmarnapsbl, iwke KondaHyra apHaiFaH
CyUbIKMbIK.
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BANMUOALIUA NMPOU3BOACTBA NEPOPAJNIbHOM JNIEKAP-
CTBEHHOMW ®OPMbl HA OCHOBE AQIYKTOB MOOA

MpoBeaeHa Banuaunsa TEXHOMOTMWU MOMYYEHUS XWUOKOW ne-
KapCTBEHHON hOpMbl Ha OCHOBE aAdyKTOB ofa — NeKapCTBEHHOro
npenapata ®C-1 B macwrtabe OnbITHO-NPOMbILLIEHHOMO NMPOU3-
BOACTBA.

Matepuan n metoabl. ViccnegoBaHna puanko-xmummnyeckmnx
napamMeTpoB MaTtepuanoB U NPOAYKTOB MPOBOAMIUCE CMEKTpodo-
TOMETPUYECKUMU U TUTpUMETpuYecknmn metogammn. ObpaboTky
pe3ynbTaToB OCYLLECTBNSANU Mpy NOMOLLM nporpaMmbl «Statistica
12» ¢ ncnomnb3oBaHNeM KOHTPOrbHbIX KapT LyxapTa.

Pe3ynbTaTthl n 06CcyxaeHue. [ins npoeeaeHns Banugauum
TeXHOMornyecKkoro npowecca npons3soacTea npenapata ®C-1
6blnM nccnegoBaHbl Tpy NocrnefoBaTeNnbHO NPOU3BEAEHHbIE
OMbITHO-NPOMBILLNEHHbIE cepun npenapata— 05251013, 06011113,
07061113 B 06bemMe 40+2 n kaxpaas. B pesynbrate npoBeAeHHbIX
nccnepgosaHui paspabotaHa HopMaTMBHas AOKYMeHTauus,
pernameHTMpyoLwas Npon3BoACTBEHHbIN npouecc. MonyyeHsbl
conoctaBuMMble JaHHble MO TEXHOMOrMYeCckMM napameTpam Tpex
nccrnegyemMbix CEpuin, U NoaTBepxaeHa cTabunbHOCTb TEXHOMO-
rm4yeckoro npouecca npounssoacTea pactsopa ®C-1, npegHasHa-
YEHHOro Ansa npuema BHYTPb.

BbiBoa. Taknum 06pa3om, ycrnewHo NpoBeaeH NepeHoc TEXHO-
norvu npoussoactea npenapata ®C-1 ¢ nabopatopHoi Moaenu Ha
OMbITHO-MPOMBILLMEHHYI0, YTO NOATBEPXAEHO BanNNAaLMOHHbBIM €ro
nccnenoBaHeM.

Knroyeesie cnoea: cybecmaryus ®C-1, sanudayusi npous-
800CMBEHHbIX MPOUECcCco8, KOHMPOIbHbIE Kapmbl, pacmeop Ons
npuema 6Hympeb.
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