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Middle-Income
as(LMIC) market that ensures

then test developers and sell-
ers will be keen to service this
market. The need to reinvent
the way antibiotics and diag-
nostics are deployed is urgent
if you consider trends
resistance and antibiotic use
in many countries, including
India.

carbapenems, colistin, tigecy-
cline and vancomyecin,
mentioned in the paper, high-
lights the worrying trend of dress  growing
escalating resistance to last and treatment failure.
iwresort antibiotics. Increased  The Lancet, we described how
use of these products will Antimicrobial Subscription
raise the selection pressure and  Pooled
for resistance, thereby fur- (ASPP) could be
ther depleting treatment op- mented as a multi-national or

Finding a viable solution tions in countries where in- regional mechanism in which

to our reliance on fectious diseases remaimrountries (or states within a
reserve antibiotics among the leading causes of  country) leverage their com-
In our recent paper published  mortality. bined purchasing power for a

in The Lancet, we explored the
growing reliance of health

Access to and registration  portfolio of newer and future
of new antibiotics, ideally antimicrobialsand diagnostic
systems in South Africa and with new mechanisms of ac- produects. In India, in particu-
India on 'reserve' antibiotics, tion, is, therefore, imperative. lar, we believe this could work
as resistance increased to Sotooisastrongandreward- at either a state or national
both 'access' and 'watch' drug  ing market for diagnosticlevel.
cohortsin the last decade. tests that aid the effective = ASPP would be

Overall, the rising con- stewardship of the drugs we tionalised through multi-year
sumption of antibiotics such  have. subscription contracts for a
as meropenem and tigecy- We have, therefore, pro- portfolio
cline, along with increasing posed a novel approach to and diagnostic products that
levels of resistance  citeate a predictable Low-and arenegotiated for participat-

Countring states. Diagnostic prod-

access to products that ad-
resistancereagents and equipment for
Impathogen identification and

Procurementlio would help to ensure that
implantimicrobials are prescribed

opera-

of antimicrobials felt harder in LMICs such as

guard of fighting AMR's rise,
thanks to concerted efforts
and dedicated funding from
the likes of BIRAC. India's
world-class network of inno-
vators and diagnostic test de-
velopers are creating a new
generation of tests that can
identify bacterial infections
on the basis of diagnosticand the correct antibioticsto
stewardship. prescribe, not least those pur-
The portfolio approach suing the £8m Longitude
sends a clear signal to manu-  Prize.
facturers that products will ASPP could provide a so-
be procured when quality, lution to the market question
safety, efficacy and pricing to secure the stable and af-
criteria set by procurers are  fordable supply of antibiotics
met, and that a market exists  and diagnostic tests to ensure
in countries that are being consistent access. Adminis-
too often overlooked. tering the right antibiotic in
the first instance is an impor-
tant part of the strategy to
address AMR, and ASPP will
support it by making sure
products are there when they
are needed.

ucts would include point-of-
care tests, routine laboratory

susceptibility testing. Includ-
ing diagnostics in the portfo-

Tackling AMR head on
The impact of AMR is being

India. It's likely for this rea-
son that it is also at the van-
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Reducing errors and increasing throughput
inContent Uniformity &Assay Testing

ArchanaPokkalath, ResearchAssociateand Aditya Marfatia, Director, Electrolab India Private

Limited, Mahape, NaviMumbai, India

What is Content
Uniformity and Assay
testing?

Content uniformity testing of
solid dosage forms is a critical
quality control test amongst
several other tests (appear-
ance, average mass, dissolu-
tion, etc.) that needs to be per-
formed during

development. As per US

chapter <905>, uniformity of
dosage units ensures consis-
tency of dosage units, such that

each unit in a batch should

Archana Pokkalath

tion variables that influence the
uniformity of content in the
dosage form are the excipient
compositions, blend rates, dry-
ing time, and tablet compres-

sion forces.

Current challenges

of the manual

procedure for Content
Uniformity testing
Inability in following accurate £
sample preparation practices, £
maintenance of appropriate Aditya Marfatia

have drug substance content Table No.1: Challenges in Trituration, Transferring and Extraction Steps in Content Uniformity/Assay testing

within a narrow range around
the label claim. Content unifor-
mity tests are performed for
drug products with label claim
less than 25 mg. Another im-
portant quality control test -
Assay of the drug product is
performed to determine the
amount of active pharmaceuti-
cal ingredient (API) present in
the dosage form. In pharma-
ceutical analysis, the results of
drug product assay testing help
in making decisions regarding
the quality, efficacy, and stabil-
ity of the drug product. Prior to
commercial release, the con-
tent of API in the individual

dosage unit and in the bulk

samples from a batch needs to
be tested and should be within
the acceptance requirement
set by the regulatory bodies
globally.

Content uniformity tests

are divided into the 2 main

parts - sample preparation and
sample analysis. Sample prepa-
ration is most critical ste
since it has direct impact on
the results and there exist a
high scope of variability since it
involves multistep processes.
The workflow of manual sam-
ple preparation
includes  sample
weighing, trituration and trans-
ferring, extraction and filtra-
tion. Out of all the steps, tritu-
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Sr.No | Challenges Outcome
Trituration
L Hygroscopic APlorexcipients Stickingonthe wall of the mortar or pestle.
Incomplete productrecovery.
2. Unequalforces exerted onthe product Introduce variability inresults
during extractionisanalystdependent
3. Serial process of trituration Time consuming process since one tablet is
triturated at one time.
4. Presence of certain excipients (menthol, Liquefaction of contents on trituration.
camphor, phenol, etc.)inthe formulation
Transferring
1 Sampleloss during transfer Inaccurate results
2. Analysttoanalystvariation Irreproducibleresults
3. Serial process Time consuming
Extraction
L Time consuming —batch testing Decreased productivity

2. Non-standardized apparatus used for High Inter-labvariation
extraction
3. Fortemperature sensitive drugs, no May resultin product degradation

temperature monitoring during extraction

procdime
selectionchances of error introduced pointsinwarning lettersissued
are highly attributed to these
two steps. Other than these nies. The number of dosage forms be examined for unifor-

process factors, the formula- units that needs to be exam-

ration, transferring, and ex- documentation, not tracking
traction steps are the most and

consuming and

investigating 008

by the FDA to several compa-

ined is considerably large in the
and content uniformity testing. As
thOT results have been key per USP chapter <905>, Stage I
testing requires that a mini-
mum of 10 individual dosage

mity although this number can

increase to a total of 30 units if
Stage Il testing is required. Ad-
ditionally, the manpower,
reagents, and time needed to
carry out this testing become
resource intensive and labori-
ous as the units for testing ex-
pands. The commonly faced
challenges in the manual sam-

ple preparation are listed in the
Table no. 1. To summarize, the
multi-step  manual  sample
preparation workflow is a time-
consuming process, is more
prone to introduce errors and
inter-lab variations which is at-
tributed to both instrument
and analyst intervention.

Importance of
automation in sample
preparation process for
content uniformity and
assay testing
The switch to novel, rapid,
and resource friendly auto-
mated technique for prepara-
tion of content uniformity/as-
say samples automation in
sample preparation can over-
come the current shortcom-
ings in the manual lengthy
and cumbersome processes.
In a study performed on auto-
matic sample preparator for
content uniformity/assay test-
ing- Xtractr, the entire
process was evaluated and
compared with the manually
extracted samples by sonica-
tion method. In the Xtractr
apparatus, up to 10 individual
units was tested simultane-
ously. One dosage unit was
added in each tube called
Xtainer and was fixed into the
Xtractr apparatus. The high
shear mixing action of the SS
blades crushed the tablets
and allowed entire extraction
to be completed within
minutes.

The samples extraction us-
ing the Xtractr apparatus was
proven to be significantly



Figure 1: Setup for manual extraction (left) and Xtractr (right)

shorter than that required by by the manual
the manual process, i.e.,5mins  (1.155%). This can be attributed
at 2000 RPM vs 1 hr witlto the minimal analyst inter-
Xtractr and manual process, vention occurring when the
respectively. On extrapolating  Xtractr apparatusisused. The
this data to the 10 & 30 sam- automated sample preparation
plesin Stage I & StageIllevels  typically requireslittle user in-
of content uniformity testing, terface for operation and in-
respectively, significant time volves lesser chances of error.
can be saved in automaticAdditionally, the samples ex-
preparation compared to the
manual process. As depicted in
the Fig 2 (b), the samples that
were prepared using Xtractr
aided in reducing RSD (0.903
%) within assay results com-
pared to the samples prepared

sample preparator led to 100%
drug recovery. By increasing
the throughput with simulta-
neous sample preparation of
multiple dosage units, the au-
tomated sample preparation in

processtent uniformity and assay

testing can be an effective al-
ternative to traditional sample
preparation methods.

Key Features of Xtractr:
& The automatic
preparator can prepare

samples at one time compared
to serial lengthy manual prepa-

traction via the automated rationprocess.
€ Quick sample extraction

from high-shear mixing action

of the built-in stainless steel

blades helps in analyst save a
significant amount of time in
testing.

@ TemSen technology - Con-
tactless temperature monitor-
ing and control by automatic

about the instrument status
(D’light technology)
@ The generated data from the

motor on/off within the setapparatus can be printed via

temperature range throughout
the test. Ideal for temperature

sample control in temperature sensi-
10tive APIs and excipients (eu-

tectic mixture, polymers) used
in the formulation.

@ Available with wide volume
ranges of sample holder tubes
called Xtainers in

serial printer and documented
aspart of data management for
routine audits.
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Figure 2: a) Individual values plotted for the assay results in content uniformity testing from manual process and using Xtractrapparatus. b) The comparison in RSD in assay results from

manual and automatic sample preparation techniques
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