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ABSTRACT

The present study was undertaken to developalidated, rapid, simple and economic sigbihdicating
reverse phase HPLC method for estimating Troxipidéulk and commercial preparation. The Reversedsph
chromatographic analysis was performed on a PurespIlSTAR RP-18 (250 X 4.6 X 5) with Acetonitrile: 25mM
Phosphate buffer, pH 5.0, (30:70) at a flow ratelofl/min and detection wavelength of 258 nm. Trethod was
validated for accuracy, precision, reproducihjlispecificity, robustness, limit of detectidnOD) and limit of
guantification (LOQ), as per International dGerence on Harmonization (ICH) Guidelines. Appnoately 5-
20% degradation of the drug substance has beenidenesl as reasonable and acceptable for validatadn
chromatographic assays. Forced degradation studiee performed on a bulk sample
of troxipide using 0.1N hydrochloric acid, 0.1N &od hydroxide, 10 % hydrogen peroxide, heat (100 MPLC
grade water and sunlight. The drug was found gudte to basic, oxidative, hydrolytic degradati@and
unaffected by acidic, photolytic and thermal degtigeh. The method was found to be specific for ipide in the
presence of degradation products with an overadllgtical run time of 5 min. A single sharp peak whsained for
Troxipide at Rt of 3.5 0.1 min. The polynomial regression data for thekration plots exhibited good linear
relationship (r = 0.9998) over a concentration rangf 100 — 70Q:g/ml and the linear regression equation was
y=9559x— 668164. Accuracy ranged from 99.98 to 8D@nd the %RSD was found to be less than 2 fdr intia-
day and inter-day precision.

Keywords: Troxipide, RP-HPLC, Stability Indicating Method, Néation, Forced degradation.

INTRODUCTION

Troxipide is a novel gastric mucosal protective geith chemical formula 3,4,5- trimethoxy-N-3-pidyl
benzamide [1,2,5]. Antiulcer effect of troxipidedsie to increase in gastric mucosal blood flow, nsusecretion,
glycoprotein excretion in the gastric mucosa aribition of inflammatory responses and mucosalrinymediated
by neutrophils. It increases gastric mucosal pgiatalin (PG) levels as evidenced in animal studiéss finding is
of interest because endogenous P@Rys a regulatory role in gastrointestinal fuoetiMoreover PGE PGL and
PGD promote gastric ulcer healing. Troxipide proasaticer repair by increasing collagen regeneraifdhe ulcer
base and causes healing of peptic ulcer. Produofioeactive oxygen radicals is believed to be ohpathogenic
factors involved in neutrophil induced gastric msedoinjury. Troxipide can prevent the generatiororygen free
radicals, thereby protecting the gastric mucosaxipide has no effect on gastric acid output amsdaittion is
independent of the gastric pH [3,4]. Troxipide isoafound to have anti-inflammatory properties andibits
chemotactic migration of human neutrophils to theammatory sites [6]Literature survey reveals that method is
available for analysis of Troxipide using HPLC tathuman serum [7]. There is no reported stabiligicating
method using HPLC in bulk drug or formulation. A tformulation, TROXIP (100 mg), film coated tablets
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available in the market, there is a need for conipgvith analytical method, which is simple, semsit rapid and
accurate for estimation of Troxipide in pure formdan pharmaceutical preparation. Stability-IndiegtMethod
(SIM) is a quantitative analytical procedure isdise detect a decrease in the amount of the aptiaemaceutical
ingredient (API) present due to degradation. SIMefined as a validated analytical procedure thatiately and
precisely measures active ingredients (drug substaw drug product) free from potential interferemdike
degradation products, process impurities, excipieaot other potential impurities. For developindVSk forced
degradation study is normally carried out under ensevere conditions than those used in accelesdtgties.
Approximately 5-20% degradation of the drug substahas been considered as reasonable and accefutable
validation of chromatographic assays [9,10,11].

MATERIALS AND METHODS

Instrument, Reagents and Chemicals

A Waters HPLC containing Waters 515 HPLC pump, Waf998 Photo Diode Array Detector was used for the
analysis. The method was carried out on a PuroSiBiEAR RP-18 (250 X 4.6 X 5) column as stationargsghand
Acetonitrile: 25mM Phosphate buffer, pH 5.0, (30:@8 mobile phase at a flow rate of 1.0 ml/min. @nomatic
injector was used for the injection 10 pl of sarmspl€hemicals like Acetonitrile, Potassium dihydnoge
orthophosphate, Triethylamine (TEA) of HPLC Gra@#eMerck and Hydrochloric Acid, Orthophosphoric Acid
Sodium hydroxide, Hydrogen Peroxide of LR gradevi&ck were used. Gift sample of Troxipide was precu
from Emcure Pharmaceuticals Limited, Pune, Indabl@ts of 100 mg strength of Troxipide were produfr®m
local pharmacy of brand (Troxip).

HPLC METHOD [14,15]

Preparation of mobile phase:

25mM phosphate buffer was prepared by dissolvin@.8B® mg of potassium dihydrogen ortho-phosphate
(KH,PQ,) in 250ml water and adjusting the pH to 5.0 wiikthylamine, added drop wisBuffer solution was then
finally filtered by passing through 0.45 pm memigrdiiter. Mobile phase was prepared by mixing HPLC grade
acetonitrile and 25mM phosphate buffer in the r&6o70.

Preparation of stock solution of Troxipide:
An accurately weighed quantity of Troxipide (50 nwias transferred to 50 ml volumetric flask, dissolvand
diluted up to the mark with HPLC grade water (caonication: 1000 pg/ml).

Preparationof the Calibration Curve:

Subsequent dilutions of standard stock solutionewgrepared in HPLC grade water to give a conceoirat
range of 100-70Qg/ml i.e. 100, 200, 300, 400, 500, 600 and 700pugiie HPLC was operated and equilibrated
with the mobile phase containing acetonitrile ahdgphate buffer (30:70). The prepared dilutionsevfiied in
vials and placed in auto sampler carousel. The odettas set in Empower software and samples wereTha
peak area report thus obtained was recorded. Agblodbncentration vs. peak area was prepared.

ANALYTICAL METHOD VALIDATION [8]
The method was validated according to ICH guidsli@2 (R1).

Linearity and Range

The linearity of an analytical procedure is itsligpiwithin a given range) to obtain test resulikich are directly
proportional to the concentration (amount) of ateaiypn the sample. The range of an analytical proseds the
interval between the upper and lower concentra@mounts) of analyte in the sample for which it leen
demonstrated that the analytical procedure hagabseilevel of precision, accuracy and linearity.

A standard curve was prepared over a concentratioge of 100 — 70Qg/ml from a stock solution of Troxipide
(1000 pg/ml). Dilutions were prepared in HPLC gradkger. The data from peak area versus drug coratimt
plots were treated by linear least square regnessialysis.

Precision

Precision is the measure of how close the dataesatue to each other for a number of measuremeulisr whe
same analytical conditions. The three componentgpretision, i.e., repeatability, intermediate psem and
reproducibility, in accordance with ICH recommenaias, were determined as follows:

Repeatability

Intra-day variation: Measurement of intra-day viaoia of Troxipide solutions of three different camtrations (200,
400 and 600 pg/ml) was carried out by injectinggamples on the same day at different time interableast four
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times. The standard deviation, % relative standaediation, and (%) confidence interval of the estieu
concentrations based on standard curve were repiateach set of data.

Intermediate precision (Inter-day variation)

Measurement of inter-day variation of Troxipide wmins of three different concentrations (200, 40@ 600
png/ml) for four times on three consecutive daysduained the intermediate precision. The standawiaden, %

relative standard deviation and (£) confidencerirgkof the estimated concentrations based on atdncurve were
reported for each set of data.

Accuracy
Accuracy is the measure of how close the experiatestue is to the true value. Recovery studieshieystandard
addition method were performed with a view to jiystihe accuracy of the proposed method.

Previously analyzed samples of Troxipide (4@fml) were spiked with 40, 80 and 120ug/ml Troxgstandard
and the mixtures were analyzed by the proposedodetfhe experiment was performed for four timescdrery
(%), RSD (%) and (%) confidence interval were chdted for each concentration.

LOD and LOQ
Calculated according to the formulae given in 1@kl lguidelines.

LOD=3.36/S
LOQ =106/S

Where,
o = the standard deviation of the response
S = the slope of the calibration curve

Robustness
The robustness of the method was determined tosastbe effect of small but deliberate variation tog
chromatographic conditions on the determinatiomrokipide.

Effects of variation in pH of the mobile phase ang, were studied. Standard deviation, % recoveryctjfidence
interval as well as % relative error were reporfButee different concentrations were 200, 400 0@ j6g/ml were
prepared and theieasurement was done in four replicates.

Specificity
Specificity is the ability to assess unequivocdiig analyte in the presence of components which meagxpected
to be present. Typically these might include impesi degradants, matrix, etc.

Three different concentrations of Troxipide (20004700 pg/ml) were prepared in HPLC water. LacGtoake,

starch, magnesium stearate and microcrystallindulosé, hydroxyl propyl methyl cellulose were addad

excipients and analysed by the proposed method.nTden area under curve and chromatogram of theurait
were compared with that of pure Troxipide solutafrthe same strength. T-Test (Paired Two Sampléeans)

was applied to compare the results.

Specificity of the developed method was also deteethin presence of degradation products of pung:di2,13]

. Acid Degradation: 10 ml of standard stock solution (1000 pg/ml) wased with 10 ml of 0.1N HCI solution and

the resulting mixture was refluxed at 80°C for yddé&Sample was withdrawn after every 5 hrs, dilutéth HPLC
grade water to get final concentration of 400 pgind then analyzed for degradation.

. Basic Degradation:10 ml of standard stock solution (1000 pg/ml) waszed with 10 ml of 0.1N NaOH solution

and the resulting mixture was refluxed at 80°C #atays. Sample was withdrawn after every 5 hrsitetil with
HPLC grade water to get final concentration of 4@dml and then analyzed for degradation.

Oxidative Degradation: 10 ml of standard stock solution (1000 pug/ml) wmiged with 10 ml of 10% kD,
solution. Sample was withdrawn after 5 hrs, dilutgth HPLC grade water to get final concentratigrd®0pg/ml
and then analyzed for degradation. There was no okgoing reflux.

1378
Scholar Research Library



Vandana Mallah et al Der Pharmacia Lettre, 2012, 4 (5):1376-1385

iv. Hydrolytic Degradation: 10 ml of standard stock solution (1000 pg/ml) waged with 10 ml of HPLC grade
water and the resulting mixture was refluxed alC8®ample was withdrawn after every 5 hrs, diluigtth HPLC
grade water to get final concentration of 400 pgind then analyzed for degradation.

v. Photolytic Degradation: 25 ml of standard stock solution (1000 pg/ml) waposed to direct sunlight. Sample
was withdrawn after every 5 hrs, diluted with HPgfade water to get final concentration of 400 pgamdl then
analyzed.

vi. Dry Heat Degradation: 1 gm of pure drug was placed in a hot air ovebt08°C on a petridish. 50 mg sample was
withdrawn after every 5 hrs, dissolved in 50ml HPgtade water to make standard stock solution (10§nl)
which was further diluted with HPLC grade watergiwe final concentration of 400 pg/ml and then smedl for
degradation.

System Suitability Tests
System suitability parameters like tailing factagmber of theoretical plates, resolution etc weaaksudated and
compared with standard value.

Analysis of Troxipide in marketed tablet

Twenty tablets (strength: 100 mg/tablet) were cedsand triturated well in a mortar. A powder samplguivalent
to 50 mg of Troxipide, was accurately weighed aiadtferred to a 50 ml volumetric flask, dissolved.0ml water
and shaken for 15-20 minutes. The volume was madéouhe mark with water to prepare a stock sofutid
1000pg/ml. The solution was then filtered throug??0u nylon syringe filter.

For HPLC, the area under chromatogram was readharudint of drug was estimated by comparison withkingr
standard using formulae

. € Avg. Wit.
% of Labeled Claim = x 100
Wt. Takerabel Claim
A
Cy = x Cs
A

C, = Wt. of Unknown Sample

C, = Wt. of Standard

A, = Area under Curve of Unknown Sample
As = Area under Curve of Standard

RESULTS

Method Development

Acetonitrile: 25mM Phosphate buffer, pH 5.0, (30%0/v) was selected as the optimum mobile phasedebthese
conditions the retention time and tailing factorr&v8.5+ 0.1 min and 1.435062e+000 respectively. A typical
chromatogram is represented in Fig. Il and Optinritxperimental Conditions for SIM by RP- HPLC is shoim
Table I.

Table I: Optimum Experimental Conditions for SIM by RP- HPLC

Mobile phase Acetonit(ile : Phosphate buffer
(30:70) final pH adjusted to 5.0
Column Purosph8rSTAR RP-18 (250 X 4.6 X 5
Wavelength 258 nm
Flow rate 1.0 ml/min
Temperature 25°C
Injection volume 1Qu
tr Optimized 3.50.1

Method Validation

Linearity and Range

Peak area versus drug concentration was plottecbtbstruct a standard curve for Troxipide. The poiyral
regression for the calibration plots showed gonddr relationship with coefficient of correlations 0.9998; slope
= 9559 and intercept = 668164 (n = 3) over the eatration range studied. The range was set at T0W+g/ml.
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The linear regression data for the calibration pandicative of a good linear relationship betwgreak area and
concentration over a wide range. The correlaticeffament was indicative of high significance. Aliteation curve
is represented in Fig. | and The Statistical D&t@alibration Curve are listed in Table II.

Fig. I: Calibration Curve of Troxipide on HPLC

AUC vs Conc.
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Table IlI; Statistical Data of Calibration Curve on HPLC

Regression equation AUC = 9559 conc.— 668164
Regression coefficient fR 0.9996

Correlation coefficient (R) 0.9998

Range 100 — 700g/ml

Slope 9559

Intercept 668164

Precision

Precision was measured in accordance with ICH recemdations. Repeatability of sample injection was
determined as intra-day variation while intermegligtecision was determined by measuring inter-caiation for
four times of Troxipide of three different concexitons on three consecutive days. The resultseofietermination

of repeatability and intermediate precision aréetisin Table Il and IV. The low RSD values indieathe
repeatability and intermediate precision of thehnodt

Table Ill: Repeatability (Intraday Precision) on HPLC (n=4)

Amount (ug/mi) ggrfgd(l'l’gjf‘nrl‘) SD | %RsSD| Cl )
200 20003 | 184 002] 1.9
400 40038 | 531 133]| 521
600 50019 | 379 063] 3.72

Table IV: Intermediate Precision (Interday Precisian) on HPLC (n=12)

Found
Amount Mean %
(ng/ml) Days Conc. Sb RSD Cl @)
(pg/ml)
1 202.95 2.38 1.17 2.33
200 2 200.61 3.59 1.79 3.52]
3 200.73 2.59 1.30 2.55
1 400.45 3.84 0.96 3.76]
400 2 401.70 2.44 0.61 2.39
3 402.39 7.27 1.81 7.12
1 601.35 4.29 0.71 4.20]
600 2 598.59 6.10 1.01 5.98
3 598.26 5.73 0.96 5.62
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Accuracy

The recovery of the method, determined by spikipgewiously analyzed test solution with additiodalg standard
solution, was found to be in the range of 99.9806.81%. The values of recovery (%), REE (%) &xdCl listed
in Table V indicate the method is accurate.

Table V: Accuracy on HPLC (n=4)

Total Found %
Amount of Amount of amount Mean SD % Cl(#) | REE
formulation (ug/ml) | Bulk Drug (ng/ml) Conc. R -
(ugfmi) | -0 ®)
(Lg/ml)

400 40 440 44356 2.2y 10081 2.23 0.B1
400 80 480 479.94] 5.69 99.98 5.5 0.01
400 120 520 521.3§ 3.3 100.26 3.25 0.26

Detection and Quantification Limits
The limit of detection was found to be 15.33 pgimhlere the drug could be detected. The limit of djfiaation
was 46.46 pg/ml.

Robustness

There was no significant change in the retentiovetof Troxipide when there is variation in pH oétimobile phase

andima. The % RSD ranged from 0.717 to 1.170 % for pH6M1, 0.978-2.098 for pH 5.0 - 0.1, 0.432-0.9@#4 f
Amax 258+1 and 0.271-1.416 fay,.x 258-1 . The low values of the RSD indicated theustbess of the method. The
results of robustness on HPLC by changing pHXapgare shown in table VI and VIl respectively.

Table VI: Robustness on HPLC by Changing the pH (r4)

Amt e % %
pH (rﬁ%/ Conc. SD | ggp | C'® REE)E
(ng/ml)
5.0 200 201.02 1.44 0.71 1.41 0.5]]
+ 400 399.51 4.46 111 4.37 0.12
0.1 600 593.89 6.95 1.17 6.81 1.02
5.0 200 202.34 4.25 2.09 4.16 1.17
- 400 403.19 3.95 0.97 3.87 0.79
0.1 600 599.33 6.15 1.02 6.02 0.11
Table VII: Robustness on HPLC by Changing thé\max (n=4)
Amt. | Found Mean % %
pH | (no/ Conc. SD RSD Cl () REE (4)
ml) (Hg/ml)
258 | 200 202.08 1.8 0.92 1.82 1.04
+ 400 398.86 2.61] 0.6 2.56 0.28
1 600 602.37 2.60 0.43 2.55 0.39
258 | 200 199.29 2.82 141 2.76 0.35
400 396.23 193 0.4§ 1.89 0.94
1 600 600.70 1.63 0.27 1.59 0.11

Specificity

The specificity of the method was determined byingyxsample solutions of Troxipide with excipieniteellactose,
talc, starch, magnesium stearate and microcrystatiellulose, hydroxyl propyl methyl cellulose aamklysed by
the proposed method. The mean area under curvetanchatogram of the mixtures were compared with tfia
pure Troxipide solution of the same strength. TtTEsired Two Sample for Means) was applied to camaphe
results. The results &pecificity using Excipients are shown in TablelVII

The Standard stock solution (1000 pg/ml) was expageh stress conditions like 0.1N HCI solution1R.NaOH
solution, HO, light, heat (100 °C) for 7 days and 10%0kifor 5 hours and the resulting mixture was reflueed
80°C for 7 days. Sample was withdrawn after evehys5 diluted with HPLC grade water to get finahcentration
of 400 pug/ml and then analyzed for degradation.r@leas no Significant photolytic and thermal degtaxh of
Troxipide as there is no significant change in pasda and retention time of Troxipide was obser¥alvever,
drug was found susceptible to basic, oxidative rbigtic degradation and there was a substantiahghan the peak
area of Troxipide but not in the retention time gehks of degradation products were obtained. Chtagnams
obtained from Troxipide after treatment with 0.INdOH, HO and 10% HO, are shown in Fig. Ill, Fig. IV and
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Fig. V respectively. The results from stress tegtiicluding separation of the degradation prodeond
quantification of Troxipide after exposure to streonditions, show that the method is stabilityi¢ating and

shown in Table IX.

Table VIII: Specificity using Excipients on HPLC (n=4)

Amt. Found Mean % cl %
(no/ Conc. SD RS"D @ | REE
ml) (Hg/ml) - €3]
200 u.s 201.52 4.04 2.0Q 396 0.76
S* 201.06 399 198 391 0.58
200 u.s 402.67 399 099 391 0.66
S* 400.98 691 172 677 0.24
600 u.s 597.91 495 087 485 034
S* 595.09 782 131 7.6y o081
U.S- Unspiked; S*- Spiked
Amount Observed
(ug/ml) t-value
Unspiked
200 Spiked 0.1630
Unspiked
400 Spiked 0.4246
Unspiked
600 Spiked 0.6093
For degree of freedom= 3
t-critical value is 3.182

Table IX: Forced Degradation Studies using HPLC

Duration

L trOf %
Stress Condition cgtlag?. Puredrug tr of Degraded Products Deg. Rs
Standard Drug (400 pg/ml — 3.5(¥)0.1 — — —
Acidic 2.7 (¥)0.1 a0 —
(0.1N HCL) 7days | 3.5(p.1 3.5 (+)0.1 3% | 15
1.7 (¥)0.0 —
. 2.4(%)0.0 2.7
0 lﬁa,j';:OH) 7days | 3.5(@D.1 2.7 (£)0.1 ~50% | 2.1
’ 3.2(x)0.1 16
3.5 (%)0.1 1.9
Oxidative* 2.7 (¥)0.1 _AEo —
(3% HO,) 5hours | 3.5(#p.1 35 ()01 65% 56
2.3 (0.1 1_7
Hydrolytic 7 days 351 2.7 (¥)0.1 ~25% 1'6
3.2(¢)0.1 1.8
3.5(%)0.1 )
Photolytic 7 days 3.5(#).1 — No Deg. | —
Thermal 3.2(+)0.1 0 —
(100 °C) 7days | 3.5(p.1 3.5 (£)0.1 2% | 415
[*degradation occurs at room temp. without reflux]
Deg.- Degradation
Fig. Il: HPLC Chromatogram of Troxipide (400ug)
Auto-Scaled Chromatogram
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Fig. Ill: HPLC Chromatogram of Pure Drug with 0.1N NaOH (400png)
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Fig. IV: HPLC Chromatogram of Pure Drug with H ,0 (400ug/ml)

Auto-Scaled Chromatogram

0.40 @

0.30+ ol

AU

] = A b o

T T T T T LA S e e e e s s s e T T T
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
Minutes

Fig. V: HPLC Chromatogram of Pure Drug with 10% H,O, (400ug/ml)

Auto-Scaled Chromatogram

:
i
2769—

——3.525

AU

040
0.20+ |

0.00+ D — =

T T T T T T T T o e a L T
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
Minutes

System Suitability Tests

The results of the system suitability tests asgureadequacy of the proposed HPLC method for rewimalysis of
Troxipide. The Tailing factors, Plate count, Retemttime for Troxipide peak were found to be 1.48%€+000,
1.935812e+004, 3.491 respectively, calculated bypd@mer 2 software. The resolution (Rs) for the pplec peak
and its oxidative degradation, basic, hydrolyticd aacidic product were found to be 5.6, 2.7, 1.7 dnd
respectively.

Analysis of Troxipide from Marketed Tablet

A peak was observed at the retention time 3.550rokipide when a suitably diluted solution of thablet
formulation was chromatographed. The Troxipidetenhwas found to be 99.06% and the RSD was 0.44%.
low RSD indicated the suitability of this method foutine analysis of Troxipide in pharmaceuticasdge forms.
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Table X: Formulation Assay using HPLC

Amt | Found Mean
Formu-lation | (ug/ Conc SD % % Cl (z) %
. R RSD | REE (¢)
ml) (pg/ml)
TROXIP 400 396.23 1.76 99.06 0.44 1.7p 0.94

Formulation | Amount Labelled | Amount Found
TROXIP 100 mg 99.63 mg

DISCUSSION

The final decision on mobile phase composition 8ad rate was made on the basis of peak shape, pesk
tailing factor, baseline drift and time requiredr fanalysis. The solvent system selected [Acetdmit25mM
Phosphate buffer, pH 5.0, (30:70 %v/v)] gave goesbolution of degraded product and drug peak. Nerriai
standard was used because no extraction or sepastéip was involved. Methanol-water did not funnéssharp,
well defined peak and there is also high back pmessOther mobile phases tried resulted either irchmlower
sensitivity, delayed retention time or poor peasms, and so were not considered. The proposed HitRod of
analysis was also found to be precise and accuaategepicted by the statistical data of analysighialues of
correlation coefficients and small values of inepts validated the linearity of the calibrationtpland obedience to
Beer’s laws. The method was also found to be roasishere was no significant change in the peak @eak shape
and retention time of Troxipide. This method isodiéghly sensitive and could effectively separaie drug from its
degraded product.

Forced degradation studies were performed on adartiple of troxipide using 0.1N hydrochloric adddLN sodiu

m hydroxide, 10 % hydrogen peroxide, heat (100 MP|.C grade water and sunlight. The drug was found
susceptible to basic, oxidative, hydrolytic degtamtaand unaffected by acidic, photolytic and thakielegradation.
The method was also found to be highly sensitivie@uld effectively separate the drug from its degd product.
As the reported method could effectively separhte drug from its degraded product, it can be ermgdogs a
stability indicating one.

CONCLUSION

The HPLC method developed is accurate, precisepdepible, specific, and stability indicating. Theethod is
linear over a wide range, economical and utilizenabile phase which can be easily prepared. Akehfactors
make this method suitable for quantification of Xipide in bulk drug and in pharmaceutical dosagenfalt can
therefore be concluded that use of the method asa much time and money and it can be used evemail
laboratories with very high accuracy and precisibhe method can also be used for the routine aisabyfs
Troxipide in bulk preparation of the drug and iraphaceutical dosage form without interference.
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