Al-Mustaqgbal Journal of Pharmaceutical and Medical Sciences

Volume 4 | Issue 1 Article 6

Evaluation of the Compliance of Ultra-Low Dose Drugs Available
in Local Iraqi Markets with Regulatory Weight Variation Test

Yousif K. Younis
Department of Pharmaceutics, College of Pharmacy, University of Tikrit, Tikrit, Iraq,
yousif.kmmal@tu.edu.iq

Follow this and additional works at: https://mjpms.uomus.edu.ig/mjpms

b Part of the Pharmacy and Pharmaceutical Sciences Commons

ISSN: 2959-8974 - e-ISSN: 3006-5909

Recommended Citation

Younis, Yousif K. () "Evaluation of the Compliance of Ultra-Low Dose Drugs Available in Local Iraqi
Markets with Regulatory Weight Variation Test," Al-Mustagbal Journal of Pharmaceutical and Medical
Sciences: Vol. 4 :Iss. 1, Article 6.

Available at: https://doi.org/10.62846/3006-5909.1043

This Original Study is brought to you for free and open access by Al-Mustagbal Journal of Pharmaceutical and
Medical Sciences. It has been accepted for inclusion in Al-Mustaqgbal Journal of Pharmaceutical and Medical
Sciences by an authorized editor of Al-Mustagbal Journal of Pharmaceutical and Medical Sciences.


https://mjpms.uomus.edu.iq/mjpms
https://mjpms.uomus.edu.iq/mjpms/vol4
https://mjpms.uomus.edu.iq/mjpms/vol4/iss1
https://mjpms.uomus.edu.iq/mjpms/vol4/iss1/6
https://mjpms.uomus.edu.iq/mjpms?utm_source=mjpms.uomus.edu.iq%2Fmjpms%2Fvol4%2Fiss1%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/731?utm_source=mjpms.uomus.edu.iq%2Fmjpms%2Fvol4%2Fiss1%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
https://doi.org/10.62846/3006-5909.1043

AL-MUSTAQBAL JOURNAL OF PHARM. & MED. SCIENCES 2026;4:45-50 Scan the QR to view

the full-text article on
the journal website

ORIGINAL STUDY

Evaluation of the Compliance of Ultra-Low Dose
Drugs Available in Local Iraqi Markets with
Regulatory Weight Variation Test

Yousif K. Younis

Department of Pharmaceutics, College of Pharmacy, University of Tikrit, Tikrit, Iraq

ABSTRACT

Mixing and formulation of drugs with very low dose is a brutal challenge to formulators sometimes due to all kinds
of difficulties like segregation, content uniformity and physicochemical stability issues. A careful consideration of all
related factors is essential during manufacturing of very low dose drug products.

The aim of this study is to evaluate the quality control of ultra-low dose drugs of different companies available in
local Iraqi and their compliance with regulatory weight variation test.

Quantitative analysis conducted to five drugs using weight variation technique with 20 randomly selected tablets for
each drug. All of these drugs passed the test.

The variations amongst the tablet weights can be attributed to factors like the powder flowing properties, tableting
machine speed, compression force and pressure and the type of machinery used for tableting process. These factors can
affect tablet weight. However, the most important two causes of weight variation are differences in bulk densities of
powder mixture ingredients and particle size distribution in tablet compression.

Further investigation is required to assess the content of these drugs using content uniformity technique with UV

spectrophotometer.

Keywords: Weight variation test, Ultra-low dose drugs, Quality control

1. Introduction

Pharmaceutical research was able among many
achievements has produced very potent drugs, since
they require extra effort during formulation and pro-
duction if used to produce solid oral dosage forms
complying with the required homogeneity and physi-
cal stability standards. Since such drugs with narrow
T.I. (therapeutic window) if allowed to have small
change in drug content (in ug or mg) will alter the
therapeutic range of drugs resulting in either un-
derdose or overdose, both of which are harmful for
patients. For example; a patient with congestive heart
failure (CHF) on digoxin; underdose causes therapeu-
tic failure of drug and death from cardiac failure

while overdose causes toxicity and death due to ar-
rhythmia [1].

The general public is not expected to be able to
safely measure an accurate dose of a drug from a bulk
material due to the high potency and low dose of most
drug currently in use nowadays.

Since many drugs are used in milligram quantities
or even less, since these quantities are way too low to
be weighed by a sensitive prescription or electronic
analytical balances only. An easy example is that if a
325 mg of aspirin can’t be obtained from a bulk con-
tainer of pure drug powder accurately by a patient,
and if that was not possible, how could the dose of
drugs that compared to the dose of aspirin, the dose
of aspirin looks ginormous [2]. For example,
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» The dose of ethinyl estradiol/gestodene are
0.03 mg and 0.075 mg respectively, more than
ten thousand ethinyl estradiol tablets, each con-
taining 0.03 mg of drug, could be made from the
amount of aspirin in just one tablet.

For 0.25 mg Digoxin, more than one thousand
digoxin tablets could be made from the amount
of aspirin in just one tablet.

For 0.5 mg Dexamethasone, six hundred dexam-
ethasone tablets could be made from the amount
of aspirin in just one tablet.

For 0.05 mg Levothyroxine, six thousand and
five hundred Levothyroxine tablets could be made
from the amount of aspirin in just one tablet.

For 0.4 mg Folic acid, seven hundred and fifty
folic acid tablets could be made from the amount
of aspirin in just one tablet.

When the dose of the drug is that low as with
the few drugs mentioned before, tablets and capsules
must be formulated with fillers or diluents so that the
tablet or capsule weight is high enough to be picked
up with fingertips [3]. Assuring the dose accuracy
of such powder blend is a very important quality
assurance hurdle.

1.1. Consequences of inaccurate dose

Inaccurate dose leads a failure in the treatment
process that leads to, or has the potential to lead to,
harm to the patient, either by not achieving minimum
effective concentration (MEC) or going over the min-
imum toxic concentration (MTC). In both situations
the desired patient’s outcomes will be altered.

The dose of active ingredient should be adjusted to
right dose precisely especially low dose drugs because
some specific drugs could have few effects rather than
just one exquisite effect, depending on what was the
used dose. A glaring example can be found in bar-
biturates where a low dose does cause sedation, but
higher doses cause hypnotic effects. The usual dosage
range is the range of amounts of a drug that can be
prescribed safely within medical practice. Outside of
this dosage range can produce either underdosage or
overdosage. Such an issue can be even more compli-
cated in the case of ultra-low dose drug [4].

* Digoxin
Overdose of digoxin causes GIT side effects ini-
tially and neurological symptoms. Eventually It
will cause life-threatening arrhythmias.
+ Dexamethasone
Overdoses of dexamethasone or corticosteroids
in general may not be life-threatening but their
use on the long-term may result in skin thinning
with easy bruising, body fat redistribution, flaring

up of acne or unexpected growth of facial hair, ir-
regularities in menstruation, erectile dysfunction,
or libido loss.
Folic acid

Overdosing of folic acid is quite hard since it’s
a highly water-soluble compound with very high
elimination rate that prevent any significant toxi-
city by it.
+ Levothyroxine

Overdose cause elevated thyroid hormone and
then lead to sympathetic overstimulation. Com-
mon presenting symptoms include tachycardia,
hypertension, fever, hyperglycemia, irritability,
and finally seizures.
Ethinyl estradiol/Gestodene

Possible symptoms of COC overdose include
breast tenderness, change in the color of urine, se-
dation, emotional changes, nausea, vomiting and
headaches.

1.2. Quality control

The concept of total energy quality control refers
to denotes a comprehensive, company-wide qual-
ity management paradigm aimed at the consistent
manufacture of defect-free pharmaceutical products.
This methodology employs a preventive, process-
integrated approach wherein every stage of pro-
duction is scrutinized and optimized to minimize
variability and eliminate deviations. Although the
Quality Assurance unit holds primary accountabil-
ity for product conformity, effective quality control
mandates cross-functional collaboration across pro-
duction, engineering, regulatory compliance, and
analytical services. Its efficacy hinges on a synchro-
nized, systems-based implementation strategy. the
standard quality controls tests that can be used for
solid dosage direct compression tablets are:

* In-Process Weight Uniformity Checks: Periodic
sampling and gravimetric analysis to ensure com-
pliance with pharmacopeial tablet weight varia-
tion criteria.

Mechanical Integrity Testing: Evaluation of tablet
hardness (crushing strength), friability, and me-
chanical resilience at defined intervals (e.g., start-
up, steady-state, and termination phases of batch
production).

Disintegration and Dissolution Profiling: Deter-
mination of disintegration times and dissolution
rates per USP/EP specifications to verify bioavail-
ability parameters.

Solubility Assessment for Effervescent/Soluble
Tablets: Testing to confirm compliance with
dissolution time thresholds specific to soluble
formulations.
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+ Automated and Manual Visual Inspection: Imple-
mentation of line inspection protocols or validated
automated systems to identify and reject non-
conforming units prior to secondary packaging
operations [5].

1.3. Weight variation test

With a tablet designed to contain a specific amount
of drug in a specific amount of tablet formula, the
weight of the tablet being made is routinely mea-
sured to help ensure that a tablet contains the proper
amount of drug.

Per the United States Pharmacopeia and National
Formulary, the acceptable weight variation for un-
coated tablets is defined as a percentage deviation
from the mean tablet weight. The test involves in-
dividually weighing 20 dosage units, computing the
average, and determining each tablet’s deviation from
this mean. A batch complies with the USP criteria if
not more than two tablets deviate beyond the spec-
ified percentage limit, and none exceed twice that
limit.

The weight variation test alone is clearly not
sufficient to assure uniform potency of tablets of
moderate- or low-dose drugs, in which, excipients
make up the bulk of the tablet weight, but it will
give us a clue if there were defects in manufactur-
ing process, which eventually leads to nonuniformity

[el.
1.4. Content uniformity test

In tablets with smaller dosages, a good weight vari-
ation does not ensure good content uniformity, but
a large weight variation precludes good content uni-
formity. To ensure dose uniformity in low-strength
active pharmaceutical ingredient formulations, this
test is employed.

Since content uniformity tests were beyond the
current research’s objective as shown in the title,
it’s worth mentioning that the next natural step in
further proofing that these tablets do indeed has
the right amounts of active ingredients in them.
Tablets which passed the weight variation test will
be forwarded to content uniformity tests at differ-
ent research planned in the not-too-distant future
hopefully.

In evaluating a particular lot of tablets, several
samples of tablets should be taken from various parts
of the production run to satisfy statistical procedures

[7].

1.5. Criteria for selection of drugs in the study

Five drugs have been selected to be included in the
study that all

+ Have a dose of less than 1 mg.

« Available and commonly used in Iraqi pharma-
cies.

- Available as conventional tablets (non-coated)

2. Materials and methods
2.1 Materials

» Twenty random tablets of each of the drugs in
Table 2.

» NewClassic ML laboratory balance from the ana-
lytical laboratory instrument manufacturing com-
pany, Mettler Toledo (Fig. 1).

Fig. 1. NewClassic ML laboratory balance.

2.2. Methods

» Weight variation test

Twenty tablets were taken from their aluminum foil
sheets of each drug and the weight of each tablet was
measured separately by NewClassic ML balance. The
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mean weight then was measured and the weight vari-  3.2. Dexamethasone
ation tolerances of USP (Table 1) was used to measure
the accepted percentage of variation. The weights of Dexamethasone
each tablet were compared with the error percentage ; ;
to determine the compliance of the companies with # Weight # Weight
the quality standards. 1 104 11 104
2 104 12 105
Table 1. Weight variation tolerances for 3 102 13 104
uncoated tablets. 4 107 14 104
Average Weight Maximum Percentage 5 105 15 101
of Tablets (mg) Difference Allowed 6 110 16 103
130 or less 10 7 107 17 106
13052 e ~ 8 106 18 109
ore am 9 111 19 106
10 106 20 103
3. Results Total 2107 mg
3.1. Digoxin .
Average weight = 2107/20 = 105.4 mg
oo o
Digoxin Upper limit = Average wt. + (Average * Error /o)
# Weight # Weight =105+ (105 * 10%) = 116 mg
1 147mg 11 148 mg Lower limit = Average wt. — (Average * Error%)
2 144mg 12 146 mg =105 — (105 % 10%) = 94 mg
3 141 mg 13 148 mg
4 144 mg 14 144 mg All tablets were within the accepted range and no
5 147 mg 15 148 mg tablet was outside the range. The test batch passes the
6 148 mg 16 145 mg test criteria.
7 141 mg 17 145 mg
8 145 mg 18 148 mg 3.8. Folic acid
9 145 mg 19 149 mg
10 150 mg 20 149 mg Folic Acid
Total 2922
ota e # Weight # Weight
Average weight = 2922/20 = 146.1 mg 1 76 11 78
2 75 12 77
Upper limit = Average wt. + (Average * Error%) 3 78 13 76
= 146 + (146 * 7.5%) = 157 mg 4 79 14 76
5 78 15 75
Lower limit = Average wt. — (Average * Error%) 6 73 16 79
— 146 — (146 * 7.5%) = 135 mg 778 17 80
8 79 18 79
All tablets were within the accepted range and no 9 77 19 79
tablet was outside the range. The test batch passes the 10 71 20 77
test criteria. Total 1540 mg

Table 2. Drugs used in this study.

Drugs
# Scientific Trade Manufacturing Company Dose Batch No.
1 Digoxin Digoxin Accord 250 mcg DG408
2 Dexamethasone Dexon SDI 500 mcg B.XTOKO019
3 Folic acid Folic acid Flamingo 500 mcg 18183
4 Levothyroxine Euthyrox Merck Sharp & Dohme (MSD) 25 mcg G01688X
5 Ethinyl estradiol/Gestodene  Katya 30/75 Stragen UK 30 mcg, 75 mecg  A7823
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Average weight = 1540/20 = 77 mg
Upper limit = Average wt. + (Average * Error%)

=774 (77 %« 10) = 85 mg
Lower limit = Average wt. — (Average * Error%)
=77 — (77 * 10) = 65 mg
All tablets were within the accepted range and no

tablet was outside the range. The test batch passes the
test criteria.

3.4. Levothyroxin

Euthyrox

# Weight # Weight
1 100 11 100

2 100 12 103

3 99 13 100

4 101 14 101

5 102 1533 101

6 101 16 100

7 100 17 99

8 99 18 101

9 99 19 101

10 103 20 101

Total 2011 mg

Average weight = 2011/20 = 100.6 mg
Upper limit = Average wt. + (Average * Error%)

=100.6 + (100.6 * 10%) = 111 mg
Lower limit = Average wt. — (Average * Error%)
=100.6 — (100.6 * 10%) = 90 mg
All tablets were within the accepted range and no

tablet was outside the range. The test batch passes the
test criteria.

3.5. Ethinyl estradiol/gestodene

Ethinyl estradiol/Gestodene

# Weight # Weight
1 89 11 89
2 91 12 93
3 86 13 95
4 85 14 83
S 85 15 81
6 96 16 96
7 83 17 88
8 98 18 81
9 84 19 85
10 83 20 91
Total 1762 mg

Average weight = 1762/20 = 88.1 mg

Upper limit = Average wt. + (Average * Error%)
—88.1+ (88.1  10%) — 97 mg

Lower limit = Average wt. — (Average * Error%)

=88.1 — (88.1 % 10%) =79 mg

Nineteen tablets were within the accepted range
and one tablet was outside the range. The test batch
passes the test criteria.

4. Discussion

The result of the weight variation tests done to
the tablets show that, with the consideration of the
acceptable limits of error, not all tablets under study
were compliant with the test limit. All five batches of
the remaining drugs were within the accepted range
except Ethinyl estradiol tablets that had one tablet
outside of the accepted range (but still within the
double accepted range limit); So, they all passed the
weight variation test requirements.

5. Conclusion

Weight uniformity test with all of its simplicity and
low time and cost requirement, can be utilized to
avoid using the more intensive content uniformity
test. All of the tested ultra-low dose tablets passed
the test with results that can successfully run through
even stricter regimes (lower margin of acceptable
error). These are considered satisfactorily and com-
forting the concerned health practitioner to a certain
extent. Frequent inspection of the tablet batches for
these kinds of drugs is always recommended and cur-
rently assuming that all tablets being marketed in the
local Iraqi market can definitely pass weight variation
test is not justified as more and more examples need
to be selected and studied and the successful ones
should head to content uniformity test as the ultimate
proof of dose uniformity.
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