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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Diclofenac Sodium is a widely used non-
steroidal anti-inflammatory drug (NSAID) indicated for the
management of various inflammatory and painful conditions.
Multiple generic brands are available in the Saudi Arabian
market, highlighting the importance of evaluating their
pharmaceutical quality characteristics.

Objective: This study aimed to compare four commercially
available brands of Diclofenac Sodium 50 mg enteric-coated
tablets using standard in-vitro quality control tests.

Methods: Four brands of Diclofenac Sodium enteric-coated
tablets were evaluated for weight variation, hardness, friability,
disintegration, and dissolution characteristics using established
pharmaceutical quality-control procedures. The obtained results
were compared with relevant pharmacopeial specifications and
commonly accepted quality criteria.

Results: All tested brands met the specified acceptance criteria
for weight variation and friability. Hardness values varied among
brands, with one product exhibiting higher crushing strength
than the others. Disintegration testing demonstrated resistance
in acidic medium followed by disintegration in phosphate buffer
medium. Dissolution testing showed progressive drug release in
phosphate buffer, with cumulative drug release exceeding 90%
after 60 minutes for all brands.

Conclusion: The evaluated Diclofenac Sodium tablet brands
demonstrated acceptable in-vitro quality characteristics across
the tested parameters. While variations were observed among
products, all brands exhibited satisfactory physical performance
and drug-release behavior under the study conditions. Further
investigations, including content uniformity testing, similarity
factor analysis, and in-vivo bioequivalence studies, are
recommended to provide a more comprehensive assessment of
product equivalence and therapeutic interchangeability.

Key words. Diclofenac sodium, non-steroidal anti-
inflammatory drugs, in-vitro quality evaluation, enteric-coated
tablets, weight variation, friability, disintegration, dissolution,
pharmaceutical quality, Saudi Arabia.

Introduction.

Ensuring the quality, safety, and efficacy of pharmaceutical
products is essential, particularly for widely used medications
such as Diclofenac Sodium [1]. This non-steroidal anti-
inflammatory drug (NSAID)iswidely prescribed forits analgesic,
antipyretic, and anti-inflammatory properties and is commonly
used in the management of osteoarthritis, rheumatoid arthritis,
and ankylosing spondylitis [2,3]. Pharmaceutical formulation
strategies, including modified-release and pulsatile drug-
delivery systems, have been developed to optimize therapeutic
outcomes by controlling drug release patterns [4]. For example,
press-coated aceclofenac tablets have demonstrated the potential
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of timed-release formulations in improving treatment strategies
for rheumatoid arthritis [4,5].

Generic medicines provide cost-effective alternatives to
innovator products and play a vital role in improving access to
healthcare. However, variations in manufacturing processes,
excipient composition, and formulation characteristics may
influence the pharmaceutical performance of generic products
[6,7]. Previous investigations involving drugs such as Metformin
[8,9], Ciprofloxacin [10], and Losartan Potassium [11] have
reported differences in quality-control parameters, including
dissolution behavior, friability, and dosage-unit consistency,
highlighting the importance of routine quality assessment and
post-marketing surveillance [12,13].

Diclofenac Sodium is marketed worldwide under numerous
brand names and formulations. Variations in excipients, coating
systems, manufacturing conditions, and tablet properties may
influence characteristics such as hardness, disintegration,
dissolution, and ultimately drug-release performance [1,14,15].
Previous studies evaluating diclofenac products marketed in
Saudi Arabia generally reported compliance with established
quality criteria while also identifying wvariability among
products and batches, emphasizing the need for continued
quality monitoring [16].

Given the widespread use of Diclofenac Sodium and the
availability of multiple generic products in the Saudi Arabian
market, periodic quality evaluation remains important.
Therefore, the present study aimed to assess selected in-vitro
quality characteristics of four commercially available brands
of Diclofenac Sodium 50 mg enteric-coated tablets in Saudi
Arabia. The evaluated parameters included weight variation,
hardness, friability, disintegration, and dissolution. The findings
contribute to the available evidence regarding the pharmaceutical
quality characteristics of marketed Diclofenac Sodium products
and may support ongoing quality-assurance and post-marketing
surveillance efforts.

Methodology.

Materials

This study evaluated four commercially available brands of
Diclofenac Sodium 50 mg enteric-coated tablets:

* Diclomax (Brand A)

* Rumafen (Brand B)

* Votrex (Brand C)

* Apo-diclo (Brand D)

The products were obtained from a community pharmacy
in Unaizah, Al-Qassim, Saudi Arabia. Product information,
including manufacturer details, batch numbers, GTIN codes,
and labeled manufacturing and expiration dates, was recorded
for documentation and traceability purposes.
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Methods.

The selected brands were evaluated using standard
pharmaceutical quality-control tests. The evaluated parameters
included general appearance, hardness, friability, weight
variation, disintegration, and dissolution characteristics. Where
applicable, procedures and acceptance criteria were based on
pharmacopeial recommendations and commonly accepted
pharmaceutical quality-control practices.

General Appearance and Organoleptic Evaluation.

Tablets were visually examined for characteristics relevant to
product identification and quality assessment, including:

* Size

+ Shape

+ Color

* Odor

* Surface appearance

+ Identification markings

Any embossing, engraving, or identifying marks present on
the tablet surface were recorded.

Hardness Test.

Tablet hardness was determined using a BIOBASE Tablet
Hardness Tester (Model THT-1, China). Ten tablets from
each brand were tested individually. Results were recorded in
kilograms per square centimeter (kg/cm?).

Hardness testing was performed to evaluate the mechanical
strength of the tablets and their ability to withstand handling,
packaging, transportation, and storage. Although hardness
ranges are commonly reported in pharmaceutical quality-
control literature, acceptable values may vary according to
formulation characteristics and coating systems, particularly for
enteric-coated products.

Friability Test

Friability testing was performed using a Roche Friability Tester
(ERWEKA TAR220, Germany) operated at 25 rpm. Twenty
tablets from each brand were subjected to 100 revolutions, de-
dusted, and reweighed.

Percentage friability was calculated as:

% Friability = [(A— B) / A] x 100

Where:

+ A= Initial tablet weight

* B =Final tablet weight

Weight-loss values below 1% were considered indicative of
acceptable tablet mechanical integrity.

Weight Variation Test.

Weight variation testing was conducted using a BOECO
Electronic Balance (Model BAS32 Plus, Germany). Twenty
tablets from each brand were individually weighed, and the
mean tablet weight was calculated.

Average Weight = Sum of Individual Weights / Number of
Tablets

Percentage deviation from the mean weight was calculated as:

% Deviation = [(Individual Weight — Mean Weight) / Mean
Weight] x 100

The test was performed to evaluate dosage-unit consistency
through tablet weight uniformity. No content uniformity assay
was performed as part of the present study; therefore, the
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findings are limited to weight variation assessment.
Disintegration Test.

Disintegration testing was performed using a USP disintegration
apparatus (ERWEKA, Germany). The test was conducted using
0.1 N hydrochloric acid followed by phosphate buffer solution
(pH 6.8) maintained at 37 + 0.5°C.

The time required for tablet disintegration under the study
conditions was recorded. The test was performed to assess
the behavior of the enteric-coated tablets in acidic and buffer
media and to compare disintegration characteristics among the
evaluated brands.

In-Vitro Dissolution Test.

Dissolution testing was conducted using a PHARMA TEST
PTWS 820D Dissolution Tester under the following conditions:

* Dissolution medium: 900 mL phosphate buffer (pH 6.8)

» Temperature: 37 + 0.5°C

+ Paddle speed: 50 rpm

Aliquots (5 mL) were collected at 15, 30, 45, and 60 minutes
and analyzed spectrophotometrically at 275.8 nm using a
Jenway Double Beam Spectrophotometer.

Drug concentration was estimated using a previously prepared
Diclofenac Sodium calibration curve based on Beer—Lambert
principles:

« A=¢Cl

* where:

* A= absorbance

* & =molar absorptivity

+ C = concentration

* | =path length

The linear regression equation used for concentration
estimation was:

s y=mx-+c

* where:

+ y=absorbance

* X = concentration

* m=slope

* c = intercept

The dissolution procedure was intended to compare the in-
vitro drug-release characteristics of the evaluated brands under
the selected experimental conditions.

Statistical Analysis:

Descriptive statistics were used to summarize the measured
quality-control parameters. Results are presented as mean values
and standard deviations (or standard errors where applicable).
The study was primarily designed as a comparative quality-
control evaluation and did not include formal similarity factor
(f1/£2) analysis or content uniformity testing.

Results.

General Appearance and Organoleptic Properties:

(Table 3.1.1) Summarizes the results of the general appearance
test for the tablet dosage forms of the four different brands. In
addition to (Figure 1) which shows images of tablets taken from
each sample brand.

Hardness Test:

Hardness is one of the most important physical features for



evaluating tablets. Excessively hard tablets may result in a
decrease in the release of the drug. The hardness test was used to
evaluate the capacity to withstand the shakes during processes
of packaging, storage, and transportation. The Hardness tester
is (BIOBASE Tablet Hardness Tester, Model No.: THT-1, S/N:
03688, China), it was used to measure the hardness of four
different brands (Mean values = SEM, n=three). The sample size
was ten tablets from each sample brand were used. According
to USP, hardness should range from four to ten kg/cm? (One Kg
equals to ten Newton). However, enteric-coated tablets show
higher hardness values.

Friability Test:

Friability is defined as the percentage of weight loss by tablets
due to mechanical action during the test. It is used to evaluate
what happens to a tablet due to its handling. Friability was
determined by Roche Friability tester (ERWEKA Friability
Tester TAR220, Model No.: 300612.096e, Germany). Tablets
were weighed before and after putting them in the Roche
Friabilator, adjusted at a total of 100 rotations (i.e. 25 rpm for
four min), and friability is expressed as the percentage friability
loss. The test was performed in triplicate. And the sample size
was 20 tablets, from each sample brand.

Limit according to USP, A compressed tablet that loses less
than 0.1 to 0.5 % of the tablet weight is considered acceptable.

Weight Variation Test (U.S.P):

This test was performed by using an electronic balance
(BOECO Electronic Balance, Model No.: BAS32 plus.
Readability: 0.0001g. S/N: 140361. Dluse, Germany), A sample
batch of 20 tablets from each brand was used. The tablets were
selected randomly and weighed individually and the average
weight was calculated using (equation 3.2) and (equation 3.3).
The individual weights were compared with the upper and lower
limits, according to USP (Table 3.4.1).

The Upper and Lower Limits were calculated for the four
brand tablets using the following formulas (Equation 3.1) and
(Equation 3.2):

Upper Limit=
(Equation 3.1)

Lower Limit=
(Equation 3.2).

In-vitro Disintegration Test (U.S.P):

Tablet disintegration was determined by using the USP
disintegration test apparatus (ERWEKA, Model No.:
132012, Odba, Germany). It was used to evaluate the quality,
bioavailability, and effectiveness of tablets. The test was
performed in triplicate. The sample size was 18 tablets from each
sample of the four brands used. 0.1 N HCL Phosphate buffer
solution of pH 6.8 at 37 °C was the medium used for this test
and the apparatus was stirred at 28-32 cycles/minutes. The time
taken to break each tablet into small particles and pass them out
through the ten-mesh screen was recorded. The disintegration
time was taken to be the time no particle remained on the basket
of the system. Disintegration time limit of enteric-coated tablets
according to USP is from one to two hours (60-120 min).

average weight+(average weightx%7.5)

average weight-(average weightx%7.5)

In-vitro Dissolution Test:

The dissolution medium was used for zero adjustment and
blank reading of the spectrophotometer was set with Phosphate
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buffer. The amount of Diclofenac Sodium dissolved in the
medium was determined by comparing the readings obtained
with that of a standard Diclofenac Sodium solution, prepared
just before use and standard calibration curve for Diclofenac
Sodium was prepared as shown in (Table 3.6.1) and (Figure
4.1). Using the Beer Lambert law (Equation 4.1). Where A,
is the absorbance, em is molar extinction coefficient, C is the
concentration, and | is the optical path length in cm. In addition
to its linear equation (Equation 4.2) where y is the absorbance,
x is the concentration (in pg/ml) and c is the y intercept of the
graph, According to USP.

A =é&m Cl (Equation 4.1)

y=mx+c (Equation 4.2)

The dissolution rate of the four enteric-coated sample tablets
from each brand of Diclofenac Sodium were obtained in 900
ml of Phosphate buffer of pH 6.8 at various intervals viz.
15, 30, 45 and 60 min, analyzed at 275.8 nm using the UV
Spectrophotometer (Table 4.6.2 a, b, ¢, and d).

The amount dissolved at the time intervals were determined
using the Beer’s plot and the dissolution profiles were obtained
for all of the four brands. The UV absorbance data and plot of
percent of Diclofenac Sodium dissolved as a function of time
for all the four brands were represented in Table 4.6.2 a & b,
c and d and Figure 4.1. The percentages dissolved in 60 min,
were obtained for all sample brands using standard methods.
The result of the drug content assay is as follows: Diclomax
(Brand A) 94.08%, Rumafen (Brand B) 94.52%, Votrex (Brand
C) 96.69% and 98.85% for Apo diclo (Brand D). Figure 4.2
shows the cumulative percentage drug release for all of the four
sample brands of Diclofenac Sodium.

Discussion.

The present study compared the in-vitro quality characteristics
of four commercially available brands of Diclofenac Sodium
50 mg enteric-coated tablets marketed in Saudi Arabia. The
evaluated parameters included weight variation, hardness,
friability, disintegration, and dissolution characteristics.
Overall, the tested products demonstrated relatively consistent
performance across the evaluated quality-control parameters,
although differences were observed among brands.

Weight variation results showed limited variability among
tablets within each brand, indicating acceptable consistency
in tablet mass. However, it should be noted that the present
investigation evaluated weight variation only and did not include
content uniformity testing. Therefore, the findings should be
interpreted as indicators of tablet weight consistency rather than
direct confirmation of dosage-unit uniformity.

Friability values were low for all evaluated brands, suggesting
adequate mechanical resistance during handling, packaging,
transportation, and storage. These findings are consistent with
previous investigations of generic pharmaceutical products that
reported acceptable physical integrity despite differences in
formulation characteristics [8-10].

Differences were observed in hardness values among the
evaluated products. Apo-diclo (Brand D) demonstrated higher
hardness values compared with the other brands. Increased
tablet hardness may be influenced by formulation composition,
compression force, coating characteristics, and manufacturing
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Figure 3.1. General Appearance of the four sample brands of Diclofenac Sodium tablets.
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Figure 3.2. Standard Calibration Curve of Diclofenac Sodium.
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Figure 3.3. Cumulative percentage the drug's release.

126



% Release of Diclofenac Sodium at 1 Hr.

100.00

oW D re]
W = WA N ]
(=] y £ € £33
o O O O O

L =)
[ ]
=]
L= ]

Ie)
(=]
L=}

Bramd A

Brand B

Brand C

Brand D

Figure 3.4. Percentage Release of Diclofenac Sodium at 1 hour:

Table 3.1.1. Results of the General Appearance Test and the Organoleptic proprieties of each brand.

S.NO | Characteristics Brand A Brand B Brand C Brand D

1 Color Orange in color White in color Z)rliige m Orange in color
2 Size Circular

3 Shape Top view is convex and rounded

4 Odor No noticeable odor

5 Taste Bitter, unpleasant taste with no flavor

smooth, engraved ’JI’ Smooth, engraved 'RP’ Smooth, glossy, engraved Smooth, engraved

6 Surface texture letters and *12° letters and 2’ surface with letters '"H' and '50' surface 50’
Note: Brand A is Diclomax, Brand B is Rumafen, Brand C is Votrex and Brand D is Apo-diclo.

Table 3.2.1. Results for Hardness Test for the four brands (in kg/cm2), sample size is ten tablets for each brand.

Tablet No. Brand A Brand B Brand C Brand D

1 10.28 342 7.80 15.22

2 10.02 6.40 7.37 14.94

3 11.01 4.37 8.70 15.86

4 10.08 3.76 7.17 16.70

5 12.06 3.75 6.78 11.47

6 6.86 343 7.14 14.81

7 7.85 5.02 7.59 15.26

8 5.29 7.30 5.98 14.36

9 9.11 4.84 7.20 13.78

10 9.25 4.58 6.96 15.75

Mean + SEM 9.18142.0 4.687+1.3 7.269+0.7 14.815+1.4

Note: Brand A is Diclomax, Brand B is Rumafen, Brand C is Votrex, and Brand D is Apo-diclo.

Table 3.3.1. Results for the Friability test for the four selected brands.

Brand Diclomax (Brand A) Rumafen (Brand B) Votrex (Brand C) Apo-Diclo (Brand D)
Initial Weight (in mg) 4078.8 57433 4134.2 4333.7

Final Weight (in mg) 4078.6 5743.1 4134.1 43332

%Loss 0.49% 0.34% 0.24% 0.012%

Table 3.4.1. Weight limit according to USP (United States Pharmacopoeia, 2010).

Limits according to tablets weight USP tablets weight

+ 10% 130 mg or less

+7.5% 130 mg to 324 mg

+5% More than 324 mg
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Table 3.4.2. Result of the upper and lower limits (in mg).

Brand Name Upper Limit Lower Limit

Brand A 218.9 188.4

Brand B 309.755 266.534

Brand C 223.26 192.109

Brand D 232.856 200.364

Table 3.4.3. Results of Weight Variation Test for Diclomax (Brand A4) tablets.

Tablet No. Weight In mg % Weight Variation  Status Tablet No. | Weight In mg % Weight Variation Status
1 205 0.66 Pass 11 207.1 1.69 Pass
2 202 -0.81 Pass 12 200.8 -1.4 Pass
3 200.1 -1.75 Pass 13 201.5 -1.06 Pass
4 202 -0.81 Pass 14 203.3 -0.17 Pass
5 200.6 -1.5 Pass 15 204.3 0.32 Pass
6 204.5 0.41 Pass 16 207.1 1.69 Pass
7 205.6 0.96 Pass 17 199 -2.29 Pass
8 204.8 0.56 Pass 18 213 4.59 Pass
9 205.4 0.86 Pass 19 198.5 -2.53 Pass
10 208 2.13 Pass 20 200.5 -1.55 Pass
Mean = SEM  203.743.6 mg

Table 3.4.4. Results for Weight Variation Test for Rumafen (Brand B) tablets.

Tablet No. Weight In mg % Weight variation  Status Tablet No. Weight In mg % Weight variation Status
1 295.8 2.66 Pass 11 294.3 2.14 Pass
2 295.9 2.69 Pass 12 280.3 -2.72 Pass
3 286 -0.74 Pass 13 280.3 -2.72 Pass
4 276.5 -4.04 Pass 14 293.8 1.96 Pass
5 287.4 -0.26 Pass 15 286.7 -0.5 Pass
6 286.9 -0.43 Pass 16 290 0.64 Pass
7 291.4 1.13 Pass 17 283.8 -1.51 Pass
8 288.5 0.12 Pass 18 290.4 0.78 Pass
9 286 -0.74 Pass 19 293.1 1.72 Pass
10 288.9 0.26 Pass 20 286.9 -0.43 Pass
Mean + SEM  288.1+£5.3 mg

Table 4.4.5. Results for Weight Variation Test for Votrex (Brand C) tablets.

Tablet No. Weight In mg % Weight variation  Status Tablet No. Weight In mg % Weight variation Status
1 206.1 -0.76 Pass 11 206.5 -0.57 Pass
2 209.5 0.87 Pass 12 202.7 -2.4 Pass
3 208.6 0.44 Pass 13 203.2 -2.16 Pass
4 209 0.63 Pass 14 214 3.04 Pass
5 205.8 -0.91 Pass 15 207.6 -0.04 Pass
6 204.1 -1.73 Pass 16 207.4 -0.14 Pass
7 213.3 2.7 Pass 17 203.5 -2.02 Pass
8 211.1 1.64 Pass 18 207.5 -0.09 Pass
9 209.2 0.73 Pass 19 211.2 1.69 Pass
10 204.3 -1.63 Pass 20 209.1 0.68 Pass
Mean + SEM  207.7+£3.2 mg
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Table 3.4.6. Results for Weight Variation Test for Apo-diclo (Brand D) tablets.

Tablet No. Weight In mg % Weight variation  Status Tablet No. Weight In mg % Weight variation Status
1 216.6 0.01 Pass 11 218.4 0.84 Pass

2 216.5 -0.04 Pass 12 220.9 1.99 Pass

3 217.9 0.61 Pass 13 218.3 0.79 Pass

4 211 -2.58 Pass 14 216 -0.27 Pass

5 219 1.12 Pass 15 213 -1.66 Pass
6 217.7 0.51 Pass 16 212.3 -1.98 Pass

7 219.6 1.39 Pass 17 218.5 0.88 Pass

8 213.2 -1.56 Pass 18 216.6 -0.01 Pass

9 215.8 -0.36 Pass 19 217.4 0.38 Pass
10 218.3 0.79 Pass 20 214.7 -0.87 Pass
Mean = SEM  216.6+2.6 mg

Table 3.5.1. Results of the Disintegration Test.

Brand Disintegration Time (0.1 N HCL) Disintegration Time (In Phosphate Buffer)
Brand A Diclomax 90 min and 30 sec. 15 min

Brand B Rumafen 94 min and 28 sec. 18 min

Brand C Votrex 99 min and 02 sec. 17 min

Brand D Apo-diclo 110 min and 5 sec. 20 min

Table 3.6.1. Serial Dilution of Diclofenac Sodium in Phosphate buffer solution (pH 6.8).

Conc. (ug/ml) Absorbance at 275.8nm
10 0.319

20 0.64

30 0.973

40 1.313

50 1.601

60 1.945

Table 3.6.2a. Dissolution profile of Diclomax (Brand A) at various time intervals.

Time Interval (Min.)  Abs. Conc. (ung/ml)  Conc. (ng/ml) in 900ml with dil. factor 10  Conc. (mg) in 900ml % Release
15 0.032 0.109433 984.8952 0.98 1.97

30 1.119 3.460234 31142.11 31.14 62.28

45 1.432 4.425092 39825.83 39.83 79.65

60 1.692 5.226572 47039.15 47.04 94.08

Table 3.6.2b. Dissolution profile of Rumafen (Brand B) at various time intervals

Time Interval (Min.)  Abs. Conc. (ug/ml) | Conc. (ug/ml) in 900ml with dil. factor 10  Conc. (mg) in 900ml % Release
15 0.039 0.131011 1179.1 1.18 2.36

30 1.228 3.796239 34166.15 34.17 68.33

45 1.424 4.400432 39603.88 39.60 79.21

60 1.700 5.251233 47261.1 47.26 94.52

Table 3.6.2c. Dissolution profile of Vo

trex (Brand C) at various time intervals.

Time Interval (Min.)  Abs. Conc. (ug/ml)  Conc. (ug/ml) in 900ml with dil. factor 10 |Conc. (mg) in 900ml % Release
15 0.028 0.097102 873.9211 0.87 1.75

30 1.189 3.676017 33084.16 33.08 66.17

45 1.515 4.680949 42128.55 42.13 84.26

60 1.739 5.371455 48343.09 48.34 96.69

Table 3.6.2d. Dissolution profile of Apo-diclo (Brand D) at various time intervals.

Time Interval (Min.)  Abs. Conc. (ng/ml) Conc. (ng/ml) in 900ml with dil. factor 10 |Conc. (mg) in 900ml % Release
15 0.036 0.121763 1095.869 1.10 2.19

30 0.991 3.06566 27590.94 27.59 55.18

45 1.436 4.437423 39936.81 39.94 79.87

60 1.778 5.491677 49425.09 49.43 98.85
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Table 3.6.3. Percentage Release of Diclofenac Sodium at 1 hour.

Sample Name Abs. at 1hr. Conc. (nug/ml)

Brand A 1.692 5.226572 47039.15
Brand B 1.70 5.257716 47319.44
Brand C 1.739 5.378086 48402.78
Brand D 1.778 5.498457 49486.11

conditions. Although excessive hardness has the potential to
delay tablet disintegration and drug release, the dissolution
results obtained under the present study conditions did not
suggest impaired release performance for this product. Similar
observations have been reported in studies demonstrating that
enteric-coated formulations may exhibit greater mechanical
strength while maintaining acceptable release characteristics
[4,5].

Disintegration testing demonstrated differences in the
behavior of the evaluated products in acidic and buffer media.
These findings may reflect variations in coating composition,
coating thickness, manufacturing processes, and excipient
selection among brands. Because enteric-coated formulations
are specifically designed to protect the active ingredient from
gastric conditions and delay drug release until exposure to
intestinal pH, the observed differences highlight the importance
of coating performance in determining product behavior.

Dissolution testing demonstrated progressive drug release
for all evaluated products under the selected experimental
conditions, with cumulative release values exceeding 90%
after 60 minutes in phosphate buffer medium. Differences
in dissolution profiles among brands were relatively small;
however, formal similarity assessment using model-independent
similarity factors (f1/f2) was not performed. Consequently, the
present findings should not be interpreted as definitive evidence
of dissolution equivalence or product interchangeability.

The findings generally support previous reports demonstrating
acceptable in-vitro quality characteristics among marketed
Diclofenac  Sodium products [1,14,15]. Nevertheless,
differences in  formulation = composition, excipients,
manufacturing processes, and coating technologies may
influence pharmaceutical performance and should continue
to be monitored through post-marketing quality assessment
programs.

In Saudi Arabia, ongoing regulatory oversight and post-
marketing surveillance play an important role in maintaining
pharmaceutical quality [16-18]. Continued monitoring of
marketed generic products remains important to identify
potential variability among brands and batches and to support
quality assurance efforts within the pharmaceutical supply
chain.

Limitations.

This study has several limitations. First, only four brands
of Diclofenac Sodium tablets were evaluated, which may not
represent all products available in the Saudi Arabian market.
Second, the study relied exclusively on in-vitro quality-
control tests and did not include in-vivo bioavailability or
bioequivalence assessments. Consequently, no conclusions
can be drawn regarding therapeutic equivalence or clinical
interchangeability.
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Conc. (ng/ml) in 900ml with dil. factor 10 |Conc. (mg) in 900ml

% Release

47.04 94.08
47.32 94.64
48.40 96.81
49.49 98.97

Third, content uniformity testing was not performed.
Therefore, the study evaluated tablet weight consistency rather
than direct dosage-unit uniformity. Fourth, similarity factor
analysis (f1/f2) was not conducted; consequently, dissolution
profile equivalence among brands could not be formally
assessed. Fifth, statistical comparisons among brands were not
performed, limiting the ability to determine whether observed
differences were statistically significant.

In addition, the influence of storage conditions, environmental
factors, excipient composition, and manufacturing variables
was not investigated. Finally, only a single batch of each product
was evaluated, and batch-to-batch variability was not assessed.

Recommendations.

Future studies should include a larger number of brands and
multiple production batches to provide a more comprehensive
evaluation of product consistency. Additional investigations
should incorporate content uniformity testing, formal dissolution
similarity analysis using f1/f2 factors, and appropriate statistical
comparisons among products. Evaluating the influence of
formulation characteristics, excipient composition, and storage
conditions may further improve understanding of product
performance.

Where feasible, future research should also include in-
vivo bioavailability or bioequivalence studies to provide a
more comprehensive assessment of therapeutic performance.
Continued post-marketing surveillance remains important for
maintaining pharmaceutical quality and supporting regulatory
decision-making.

Conclusion.

The four evaluated brands of Diclofenac Sodium 50 mg
enteric-coated tablets demonstrated generally acceptable in-
vitro quality characteristics with respect to the parameters
assessed in this study, including weight variation, hardness,
friability, disintegration, and dissolution behavior. Although
differences were observed among products, all brands exhibited
satisfactory physical performance under the study conditions.

The findings provide useful information regarding the
pharmaceutical quality characteristics of the evaluated products.
However, because content uniformity testing, dissolution
similarity analysis, and in-vivo bioequivalence studies were not
performed, the results should not be interpreted as evidence of
therapeutic equivalence or clinical interchangeability. Further
investigations are warranted to provide a more comprehensive
assessment of product performance and equivalence.
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