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Astract: Any drug substance or drug product can exist in the market only after its registration process. During
the registration, quality of the substance/product should be ensured. For that reason, there is the need for very clear
understanding whether any impurities and/or degradation products can be raised during its manufacturing process
and/or shelf life. In the case if they can occur, proper analytic procedures should be described and followed in order
to understand which impact can have these compounds on the quality, safety and efficacy of the drug substance/pro-
duct. This work extracts all parts of CTD where information about impurities should be provided align with ICH
reference guidelines and main principles, which should be followed. Additionally, there were compared the main
characteristics of the registration processes of drug substances and drug products.
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Introduction

Control of the impurities in the drug substances and drug products is very important during
their manufacturing process. That is why clear information regarding their existence and control
should be provided in the dossiers during the registration process.

Clear and understandable sections ensures about the quality of the product. They should
include information regarding the names of possible impurities, their acceptable limits and methods
of control.

In the drug products it is possible to have degradation products as well, because sometimes
ingredients are not stable and can be broken down during the shelf life of the drug product. That is
why it is very to ensure the quality of the medicine during its shelf life as well, not only after the
manufacturing process. Although sometimes the degradation products can be the result of keeping
the drug under the temperature and humidity different that it is suggested. For example, in the
general case the drug is suggested to be kept under the conditions 25°C + 2°C/60% RH + 5% RH,
or 30°C £ 2°C/65% RH + 5% RH for the countries of Climatic Zones III and IV. But because of
some reasons, such as forgetting in the car, taking under the sunlight etc., the actual temperature
and humidity are going to be changed, so the quality of the drug can be changed as well.

Degradation products can be raised during the stability studies as well. For example, during
the accelerated studies in the general case, when the conditions are 40°C + 2°C/75%, RH + 5%
RH, there may occur the degradation products. In this case, if the same is not covered during the
long-term studies as well, it can be applicable. However, in the case if it is covered, risk and
acceptable limits of the degradation product should be evaluated and discussed.

Methods and results

There has been done the research of main guidelines regarding the impurities in order to
understand which documentation should be provided during the registration of drug substances
and drug products regarding these compounds. For that reason, there were researched [1, 2].



Next step was the research the structure of CTD in order to understand where the information
regarding impurities should be included. For that there was researched [3] found in [4].

According to [3], information regarding the impurities of new drug substance is included in
M 3.2.5.3.2, which is the part of M 3.2.S.3, as well as in M 2.3.S as a tabulated summary with
graphical representation. For new drug products, it should be included in M 3.2.P.5.5, which is a
section of M 3.2.P.5, also in 2.3.P.5 as a summary.

Additional data should be provided in the stability sections, as the quality of the drug product
and drug substance can be highly impacted during their shelf lives. From /3/ there were extracted
the main sections regarding the stability of drug substances and drug products, which are the
following:

For the drug substances:

3.2.5.7 section with its subsections as the part of Quality
2.3.5.7 section as the summary,

For the drug products:

3.2.5.8 section with its subsections as the part of Quality
2.3.5.8 section as the summary.

In order to understand which characteristics are common for both drug substances and drug products,
these two lists of characteristics have been compared with each other. Results are provided in the table 1.
Table 1. Comparative characteristics of the lists of documentations needed for impurities during the
registration processes of drug substances and drug products.

Document name Relates to the drug Relates to the

substance drugproduct

Yes/No Yes/No
Batch identity and size Yes Yes
Date of manufacture Yes Yes
Site of manufacture Yes Yes
Manufacturing process Yes Yes
Impurity content, individual and total Yes Yes
Use of batches Yes Yes
Reference to analytical procedure used Yes Yes
Immediate container closure No Yes
Batch number of the drug substance used in the No Yes

new drug product

Storage conditions for stability studies No Yes

As it is clear from the table 1, all the documents, which are common for the drug substances, are
common for the drug products as well. Moreover, there are additional documents, which are needed only
for the registration of drug products, such as immediate container closure, Batch number of the drug
substance used in the new drug product and Storage conditions for stability studies [1, 5].

There was extracted the main structure of M 3.2.S.3 for the registration of drug substance,
which is provided in the table 2.

Table 2. Main structure of M 3.2.S.3 according to [3]
Section number Section name
3.2.5.3 Characterisation

3.258.31 Elucidation of Structure and Other Characteristics




3.25.3.2 Impurities

For the registration of drug products there was extracted the main structure of M 3.2.P.5,

which is provided in the table 3.
Table 3. Main structure of M 3.2.P.5 according to [3]

Section number Section name
3.2.P5 Control of Drug Product

3.2.P5.1 Specification(s)
3.2.P5.2 Analytical Procedures
3.2P53 Validation of Analytical Procedures
3.2P54 Batch Analyses
3.2.P55 Characterisation of Impurities
3.2.P5.6 Justification of Specifications

For each section there is a need to provide ICH guidelines which should be provided as the
reference guidelines, in order to understand where the main priciples can be found. ICH reference

guidelines have been extracted from [6]. Results are provided in the table 4.
Table 4. Reference ICH Guidelines for impurities extracted from [6]

CTD section

Reference ICH Guidelines

M 3.2.S.3.2 Impurities

Q3A, Q3C, Q5C, Q6A and Q6B

M 3.2.P.5.5 Characterisation of

Q3B, Q5C, Q6A and Q6B

Impurities
As itis clear from the table 4, ICH guidelines Q5C, Q6A and Q6B are common for providing
both drug substance and drug product impurities sections.
According to the [6], information regarding impurities should be provided in Stability section
as well. For that reason there were extracted stability sections from /3/ and reference ICH
guidelines from [6]. Results are provided in the tables -8.

Table 5. Main structure of the stability section of the new drug substance.
Section number Section name

3.2.5.7 Stability
3.28.7.1 Stability Summary and Conclusions
3.25.7.2 Post-approval Stability Protocol and Stability
Commitment
3.2.5.7.3 Stability Data

Table 6. Main structure of the stability section of the new drug product.
Section number Section name

3.2.P.8 Stability
3.2P8.1 Stability Summary and Conclusions
3.2.P.8.2 Post-approval Stability Protocol and Stability
Commitment
3.2.p.8.3 Stability Data




As it is clear from the tables 5 and 6, section names are same, so the main principles of the
information provided should be same as well.

Table 7. Reference ICH Guidelines for stability of the drug substances.

CTD section Reference ICH Guidelines
3.2.5.7.1 Stability Summary and Conclusions Q1A, Q1B and Q5C
3.2.5.7.2 Post-approval Stability Protocol and Commitment | Q1A and Q5C

3.2.5.7.3 Stability Data Q1A, Q1B, Q2A, Q2B and
Q5C
Table 8. Reference ICH Guidelines for stability of the drug products.

CTD section Reference ICH Guidelines
3.2.P.8.1 Stability Summary and Conclusions Q1A, Q1B, Q3B, and Q5C, Q6A
3.2.P.8.2 Post-approval Stability Protocol and Q1A and Q5C
Stability Commitment
3.2.P.8.3 Stability Data Q1A, Q1B, Q2A, Q2B and Q5C

In addition, there were extracted common ICH reference guidelines for the stability sections
of drug substances and drug products. Results are provided in the table 9.

As it is clear from the tables 8 and 9, there are reference guidelines which are common for
the same sections of both drug substances and drug products, as well as there are reference
guidelines which are specific only for the drug substance/product. Common ICH reference
guidelines for the stability sections of drug substances and drug products are provided in the table
9.

Table 9. Common ICH reference guidelines for the stability sections of drug substances and drug products.

Section name Common ICH reference guidelines
Stability Summary and Conclusions Q1A, Q1B and Q5C
Post-approval Stability Protocol and Q1A and Q5C
Stability Commitment
Stability Data Q1A, Q1B, Q2A, Q2B and Q5C

As it is clear from the table 9, ICH reference guidelines for Post-approval Stability Protocol,
as well as for Stability Commitment and Stability Data are the same during the registration
processes of new drug substances and new drug products. For the section Stability Summary and
Conclusions, there are additional Q3B and Q6A reference guidelines for new drug products, which
are absent for new drug substances stability.

Overall it is clear from the tables 2-8 that the information regarding the impurities is included
in the Module 3, summary about them is included in the Module 2 of CTD (see picture 1).
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Picture 1. Structure of CTD.

From [6] there was also extracted that release and stability limits of impurities can differ from
each other. For example, release limits can be < 0.04%, end of shelf life limits: < 0.08%.

From this there was tried to provide typical acceptable stability results for impurities for the
drug, which shelf life is two years.

In order to understand which data should be provided and which will be acceptable, /7/ was
researched. As an example there was chosen a drug which shelf life is two years and which should
be kept in the room temperature (general case). According to /7/, three stability results should be
provided: long time, intermediate and accelerated. The storage conditions and minimum time
period covered by data at submission are provided in the table 10.

Table 10. The storage conditions and minimum time period covered by data at submission for the general
case of stability studies.

Study Storage condition Minimum time period
covered by data at submission
Long term 25°C +2°C/60% RH + 5% RH or 12 months
30°C £2°C/65% RH + 5% RH
Intermediate | 30°C =2°C/65% RH + 5% RH 6 months
Accelerated Accelerated 6 months

From [7] there were extracted the time points for each type of stability study (long term,
intermediate, accelerated) during which quality checking should be done.

As it was decided to choose the drug which shelf life is two years and as in table 11 twelve
months are provided as the minimal time, there was decided to provide stability data of 24 months.
18 and 24 months have been chosen as the next time points according to the /7/, where is provided
that for the first year stability data as a time point there will be provided for each third month, for
the second year: for each sixth month, for the next years: for each twelfth month. For intermediate



and accelerated stability, there was not any additional data, so it was decided to keep time points
as is. Results are provided in the table 11.

Table 11. Time points for each type of stability study during which quality checking should be done.

Type of the stability study Time points (month)
Long-term 0,3,6,9,12,18,24
Intermediate 0,3,6
Accelerated 0,3,6

First time point is 0 time, which means immediately after the manufacturing process. As it
should be align with release data, for the acceptable amount of impurities there is provided <
0.04%. Starting from the next time points it seems to be as stability time data, so as an acceptable
limits were provided < 0.08%.

Acceptable stability results are provided in the tables 12-14.

Table 12. Typical acceptable results of long time stability data for impurities for the drug product, which
shelf life is two years.

Characteristic 0 3 6 9 12 18 24
time / months/
Impurities | < 0.04% | <0.08% | <0.08% | <0.08% | <0.08% | <0.08% | < 0.08%

Table 13. Typical acceptable results of intermediate stability data for impurities for the drug product, which
shelf life is two years.

Characteristic time / months/ 0 3 6 9 12
Impurities <0.04% | <0.08% | <0.08% < 0.08% < 0.08%

Table 14. Typical acceptable results of accelerated stability data for impurities for the drug product, which
shelf life is two years.

Characteristic time 0 3 months 6 months
Impurities < 0.04% < 0.08% < 0.08%
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Abbreviations

LS® — Lanhwbnip Stuthjuljui dwunwpninp
OTH — O6umwit Texunueckuit JJokymeHT

CTD- Common Technical Document

ICH — International Council of Harmonisation

M - Module
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Whiwmwiiipnid mpyuid G LSP-h pnnp wyh dwubipp, npumtin whwp £ mpudwnph nqituyh
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hhditub ptimipwgptipp:

I'azosin B.M., Kenasu b T.X.M. - KOHTPO.JIb IPUMECEM B HOBbIX CYBCTAHIIUAX
N JIEKAPCTBEHHBIX IIPEIIAPATAX B IIPOLHECCE UX PETUCTPALIMU. Jlro6oit nmpenapat
MOJKET OBITh BBIBEJICH Ha PHIHOK TOJIBKO ITOCIIE PETUCTPALH, B X07Ie KOTOpOoi He00X0IMMO MMPOBEPHUTH €r'0
kadecTBO. HeoOxoaumMo onpeaenurs, MOTYT JIM B TEUEHHUE CPOKA FOJHOCTH OOPa30BBIBATHCS KaKue-MuOo
O0OOYHBIE TPOYKTHI /MM TPOIYKTHI pa3nioxkenus. Eciu 1a, To cieayeT onpeeiTh, Kakoe BIMSIHAE OTH
COEJIMHEHHSI OKaXKyT Ha KauecTBO, 0€30MacHOCTh U 3()(peKTUBHOCTD JIEKAPCTBEHHOI'O CPEACTBa/Ipenapara.

B pabore npencrasnens Bce uactu OTK, B KoTopeix nH(opManus 0 mOOOYHBIX MPOIYKTaX JODKHA
OBITh IPEIOCTaBIIEHA B COOTBETCTBUH C peKOMEHalusaMH u ocHoBHbIMU npuHIunamu ICH. Kpome Toro,
OBUIM COTIOCTaBJICHBI KITFOUEBBIE XaPaKTEPUCTHKH JIEKAPCTBEHHBIX CYOCTAaHLIMI U MPOLIECChl PEruCTpanun
JIEKapCTBEHHBIX CPEJICTB.

Kntoueewie cnosa: nexapcTBeHHbIN IIpeNapaT, pEruCcTpaLns, KauecTBO



