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Abstract

Pharmaceuticals are formulated as a combination of active pharmaceutical ingredients and
excipients (to obtain optimal properties such as flowability, viscosity and absorption) and
are marketed in different dosage forms. This study aims to recover the active
pharmaceutical ingredient from the finished product (FPPs) with acceptable purity. Eight
pharmaceuticals including Acetaminophen, Ibuprofen, Carbamazepine, Lamotrigine,
Phenobarbital, Phenytoin and Primidone were chosen for the process. In addition, the
primary solvent of the leaching and anti-solvent of the crystallization steps are selected
from 62 approved solvents by FDA in the pharmaceutical industry. Analyses such as TLC,
melting point and UV were performed to ensure the relative purity. Finally, the purity of
the recovered APIs were checked by FTIR and HPLC techniques.
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Results and Discussion

The efficiency of the process was calculated according to
initial mg of API labeled on the tablets. More than 50%
efficiency with 100% purity was obtained for most of the
samples. It should be noted that the efficiencies listed in Table
2 are after recrystallization. The recovered APIs were
characterization by melting point, UV, FT-IR and HPLC. As
reported in Table 2, all samples except phenytoin and
primidone passed all analyses and have a good match with
standard samples or reliable references. Although the two
samples of primidone and phenytoin have low purity, by
changing the recovery method, which includes changing the
solvent and the crystallization method, acceptable purity can

be obtained. Table 2. Efficiency of recovery process

Separation process composed from three main steps including solid-liquid extraction,
filtration and crystallization (Fig.1). First, screening of the solvent and anti-solvent
was carried out by the NRTL-SAC or UNIFAC-DMD models. Other important
consideration is the safety of the solvent and anti-solvent. Then, undissolved solids
were separated by filtration. Finally, the crystallization step was done to APIs

precipitation. Operational conditions of each FPPs are shown in "gﬁble 1.
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Fig. 1 Separation procedure to recover API from tablets.
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Table 2. Operating for recovery of pharmaceuticals

. Total Melting FT- Purity (HPLC
Introduction Dlarha efficiency (%) - point IR method)
One of the probably forgotten waste is unused or expired pharmaceuticals. They often Acetaminophen 552 v v v 100
end up being disposed of as household trash. Pharmaceutical pollution has already T 30 v v v >100
occurred in the surfa.ce, grounfi and drinl.dng water among which some of tht.:se e i . . v i
problems may be attributed to improper disposal practices. Several papers describe .
effects of API on environmental. Excessive use of diclofenac was forwarded as the il 785 v v v 100
cause in the decline of a vulture population in Pakistan. It has been reported that many Sene vl
pharmaceuticals still retain their potency years after their expiration dates. In addition, Phenobacbital 473 ’ v v 100
the production of API requires an investment of both time and financial resources, Phenytoin 54 x x v 38
9ﬁen cost.ing several tbousand dollars per kilogram of API. The objective of this study b - - . . 70
is to provide a separation process to recover APIs from FPPs. b - o o - i
Materials and method Conclusions

Through the combination of multiple unit operations, an
efficient recipe was proposed, and successfully tested for
recovery of APIs from unused or expired finished products.
Acceptable API purity was obtained, which shows that this
valuable component can be recovered for reformulation before
disposing of expired or unused drugs. In addition, The results
of this study can be used by pharmaceutical companies to
recover the rejected finished products. It also reduces
pharmaceuticals pollution caused by improper disposal of
pharmaceuticals, which is very valuable and beneficial.
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s value (gr) extraction (solvent) Riladon (anti-solvent) Model ised
Acetaminophen i 30 ml aceton cellulose n-hexan as a anti-solvent NRTL-SAC
filter paper
Ibuprofen 0.8512 20 ml ethanol cellulose Cold water 25 a anti NRTL-SAC
filter paper solvent
Lamotrigine 1 160 mlethyl Buchner funnel Cooling and evaporation NRTL-SAC
acetate and pump
Phenobaebital 0.6 80 ml toluene cellulose Cooling and evaporation NRTL-SAC
filter paper
Bhin 05 40 ml ethanol in cellulose Cold acetone as a anti- NRTL-SAC
room temperatue filter paper solvent
Primidone 1 70 ml ethanol Lucher i) Cooling and evaporation NRTL-SAC
and pump
Carbamazepine 12 50 ml methanol gellitone e NRTL-SAC
filter paper solvent
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