EXTRACTION AND INTERACTION STUDY BY HPLC-DAD
METHOD FOR SCREW CAP PP 28 CHILD-RESISTANT
USED IN PACKAGING OF DRUG PRODUCT
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INTRODUCTION
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One of the essential before one pharmaceutical product is approved from regulatory
agencies and to be released on the market, is to determine its purity, through determination
of its impurity profile. Nowadays, migration and sorption of mobile chemical species
from components used in the manufacture and storage of pharmaceutical products
must be assessed.
The aim of the presented study is to evaluate the suitability and to justify the choice
of the plastic material screw cap PP 28 child-resistant (CR) with tamper evident ring,
embossed at the top and with PE-liner (pressure seal disc).
The compatibility of the screw cap PP 28 CR is tested by performing extraction and
interaction studies for detection and identification of compounds, possibly deriving from
the screw cap, which potentially may interact with the final drug product during storage
and use.

MATERIALS AND METHODS
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The samples for Polypropylene (PP) outer cap, high-density polyethylene (HDPE) inner
cap and polyethylene (PE) foam liner extractable testing were prepared from new,
unused PP outer and HDPE inner caps and rings and PE foam liner, which were cut
into small pieces before extraction. Molded screw caps were used. The extraction was
performed by using ultra-sonic (US) bath and two specially selected solvent systems
(placebo for oral solution adjusted to pH 3 and pH 5 - minimum and maximum specified
pH values).
After the extraction, the extracting solvents were filtered from the plastic pieces through
0.2µm Regenerated Cellulose (RC) membrane filter before injecting. The samples for
HPLC-DAD evaluation were analyzed directly without further processing.
Sorption study
Sorption studies were performed in order to investigate possible interactions between the
selected screw cap and the formulation due to possible sorption of the active substance
and preservative. For that purpose initial analysis were preformed, afterwards bottles
of finished product oral solution were stored for about three months at 25°C/60%RH
and 40°C/75%RH in inverted and non-inverted position.

The content is calculated from peaks area ratio in the chromatograms of the test and the
standard solution respectively, at detection wavelength of 210 nm, on Thermo Ultimate
Dionex system equipped with quaternary pump and diode-array detector.

RESULTS AND DISCUSSION
Representative UV chromatograms of analyzed placebo solutions, standards and tests
solutions were obtained end evaluated after extraction and migration method.
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Figure 3: Overlay of UV chromatograms from extracts (Blank-placebo with pH 5, PE foam
liner pressure seal disc, HDPE inner cap with tamper evident ring, PP outer cap with
embossing) in placebo with pH 5
The HPLC-DAD screening of the generated results for presence of extractable and leachable
compounds revealed that all screw cap components do not contain any extractable
compounds above the method detection limit, for any of the generated extracts, thus
the selected packaging material does not affect the efficacy of the drug product.
Values for Assay of API and preservative and related and degradation products were
collected after sorption method and compared to data values of untreated samples.
Table 1 - Overview of Assay of API and preservative and related and degradation products
in oral solution
Storage 3 months
Non-inverted bottles
Tested parameters
Assay

Related and
degradation
products

Acceptance
criteria
95.0% 105.0%
80.0% 110.0%

Initial
250C/60%RH 400C/75%RH
results

Inverted bottles
250C/60%RH

400C/75%RH

98.2%

99.1%

99.3%

99.4%

99.3%

97.7%

98.1%

98.7%

98.1%

98.3%

Any unspecified Not more
impurity
than 0.20%

0.02%
(RRT
1.20)

0.02%

0.02%

0.02%

0.02%

Not more
than 0.50%

0.02%

0.02%

0.02%

0.02%

0.02%

API
Preservative

Total impurities

CONCLUSION

-300

-400

DAD1_Signal_A WVL:210 nm

From the obtained data of sorption studies it can be concluded that the assay of API
and preservative in finished product oral solution, as well as related and degradation
products, are not significantly changed after storage of the original bottles for three
months at 25°C/60%RH and 40°C/75% RH in inverted position.
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Figure 2: Overlay of UV chromatograms from extracts (Blank-placebo with pH 3, PE foam
liner1 -pressure
seal
disc,
HDPE
inner
cap
with
tamper
evident
ring,
PP
outer
cap
with
Methadone HCL_oral sol_2018-09-11_Extractables and Leachables #9 [manually integrated]
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in placebo
with pH
3 #12 [manually integrated]
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Validated HPLC method was used for determining the content of API and Preservative
in the drug product formulated as oral solution.
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Figure 1: UV chromatogram from System suitability standard
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The collected data demonstrate that the selected material is suitable in regards to
the integrity and compatibility with the oral drug product (EMA, Guideline on Plastic
Immediate Packaging Materials CPMP/QWP/4359/03). It can be concluded that there
aren’t any changes in the quality of the drug product

