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Introduction The purpose of this work was to investigate the use of
fully formulated enteric coating systems to impart acid
resistance to a mesalamine tablet formulation in pH 1.2 and
pH 6.0, while achieving complete drug release at pH 7.2

Mesalamine (5-aminosalicylic acid, 5-ASA) is commonly
used in the treatment of mild-to-moderate ulcerative
colitis.! It acts locally on the colonic mucosa to achieve its .
therapeutic effect. However, if it is released in the upper as per the USP monograph of mesalamine delayed release
gastrointestinal tract (GIT), it is rapidly and extensively (DR) tablets.
absorbed in the small intestine which may lead to the less

o ) T . Methods
efficient delivery of the mesalamine in the colon, resulting

in lower efficacy, along with significant systemic side Core Tablet Manufacture

effects.2 To overcome these challenges pH-dependent A high shear wet granulation (HSWG) process was used to
enteric coating of solid oral dosage forms is commonly granulate part of the formulation as shown in Table 1 and
used for oral delivery of mesalamine to the colon. The pH Figure 1. The lubricated blend was compressed on a rotary
of GIT increases progressively from stomach (pH 2.0 - 3.0), tablet press (Rimek, Mini Press 1) using 19 x 9 mm plain,
through small intestine (pH 6.5 - 7.0) to the colon (pH 7.0 - oval standard concave tablet tooling at a target weight of
8.0) based on physiological conditions.? 1025 mg.

Table 1: Composition of Mesalamine Tablets, 800 mg

Ingredients % WIW mg/dosage

Intragranular

Mesalamine USP 78.05 800.0
Sodium Starch glycolate Type A 3.51 36.0
MCC PH 102 5.06 52.0
PVP K30 4.09 42.0

Extragranular

Starch 1500 5.07 52.0
Sodium Starch glycolate Type A 2.54 26.0
Colloidal Silicon Dioxide 0.58 6.0
Talc 0.56 5.8
Magnesium stearate 0.50 5.2

Total 100.0 1025.0
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Figure 1: Flowchart for Manufacturing of Mesalamine Tablets
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Coating of Tablets

Mesalamine tablets were seal-coated with an HPMC-based clear Opadry® complete film coating system to 3.5% weight gain
using 10% w/w solids in water. The seal-coated tablets were subsequently enteric coated with Opadry Enteric using below
sequential steps (Figure 2 and Table 2)

Step 1: Opadry Enteric 95K (dissolution trigger pH > 7.0) to a weight gain of 3% using 10% w/w solids in IPA: Water (88:12
by weight).

Step 2: Opadry Enteric 940 (dissolution trigger pH > 6.0) to a weight gain of 3% using 10% w/w solids in IPA: Water (88:12
by weight).

Table 2: Coating Process Parameters

Parameter Seal-coat Enteric coat Enteric coat
Step 1 (95K) Step 2 (940)

Tablet load (kg) 1 1 1
Weight gain (% w/w) 3.5 3 3
Atomization air pressure (bar) 1.2-1.3 0.5-0.7 0.5-0.7
Pattern air pressure (bar) 1.2-1.3 0.5-0.7 0.5-0.7
Pan speed (rpm) 9 9 9
Inlet air temperature (°C) 58 -61 31-32 31-32
Exhaust air temperature (°C) 44 - 47 29 - 31 29 - 31
Bed temperature (°C) 44 - 46 29-30 29-30
Air volume (m&/hr) 107 115 113
Spray rate (gm/min) 2-4 2-4 2-4

Figure 2: Coating Layers and Appearances of Tablet (Core vs. Coated)
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Enteric Performance Testing was determined using a USP dissolution bath (Electrolab,

Enteric protection performance of coated tablets (n=6) was EDT-08LX) using the following dissolution media sequence at

evaluated using a USP disintegration bath (Electrolab, ED-2L) 37.0£0.5°C.

containing 0.1 N HCI for 2 hours; followed by buffer stage | 1. Acid Stage: 500 mL of 0.1M HCI, Apparatus Il at 100
with phosphate buffer pH 6.0 for 1 hour at 37 + 2°C and media rpm for 120 min,

uptake calculated as % of initial weight. The intact tablets were 2. Buffer Stage I: 900 mL of phosphate buffer pH 6.0,

then reciprocated in the disintegration apparatus using pH 7.2

Apparatus Il at 100 rpm for 60 min
phosphate buffer (buffer Stage I1), at 37.0°C. The time taken for PP P

all the tablets to disintegrate completely was recorded. Buffer 3. Buffer Stage II: 900 mL of phosphate buffer pH 7.2,
stage medium 1 and 2 were prepared as per USP general Apparatus Il at 50 rpm for 90 min

chapter “Buffer Solutions”. At the end of the acid stage, (120 min) and buffer stage |
Assay, Impurities and Dissolution (60 min), an aliquot was taken and tested for % mesalamine

released. Further dissolution testing was continued with buffer
stage Il and sample aliquots were withdrawn at 15, 30, 60, and
90 min and analyzed for the amount of mesalamine released.

Drug assay and impurities testing was performed per the
USP monograph for mesalamine delayed release tablets.
Dissolution testing was carried out per the USP monograph

for mesalamine delayed release tablets (n=6). Drug release Stability Testing

was determined using a USP dissolution bath (Electrolab, EDT- Coated tablets were packaged in 100 cc HDPE bottles (Shriji
08LX) using the following dissolution media sequence at 37.0 Polymers, India), and stored at 30°C/65% RH and 40°C/75%
0.5 RH for 1, 3 and 6 months. Stability was monitored by testing
Drug Release Testing drug release, assay, impurities, liquid uptake as described

. . . . above, and disintegration time of enteric coated tablets.
Dissolution testing was carried out per the USP monograph

for mesalamine delayed release tablets (n=6). Drug release

Results
Testing of Physical Properties of Tablets

The physical parameters for the compressed tablets are summarized in Table 3.

Table 3: Physical Properties of Mesalamine Core Tablets

Test Result

Tablet weight (mg) 1026.8 £1.13
Tablet Width (mm) 9.02 £ 0.0
Tablet thickness (mm) 7.2 £0.01
Length (mm) 19.04 = 0.01
Disintegration time (min) 3-4
Hardness (kPa) 13.7+0.8
Friability (%) 0.08
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Enteric Performance Test stage | (buffer pH 6.0) indicating low liquid uptake (less than

Enteric performance test showed that mesalamine tablets SZ’);CZ)I;C()_"’_V%O: bz)rapid disintegration in buffer stage Il (buffer
remained intact during the acid stage (0.1 M HCI) and buffer pH /. avle 4.

Table 4: Assessment of Enteric Performance Test with Liquid Uptake in 0.1 N HCI and Buffer Stage 1

Media Observations

Acid stage (0.1 M HCI); 2h All Tablets intact
Acid uptake (%): 2.1t0 2.7
Buffer Stage | (pH 6.0); 1h All Tablets intact
Acid uptake (%): 2.5 to 4.0
Buffer Stage Il (pH 7.2) All tablets disintegrated in
32to 52 min

Assay and Impurities

The assay content and total impurities for mesalamine tablets were 102.0% and 0.012% (t,), respectively (Table 5).

Table 5: Assay and Impurities Test Result

Result
Assay (%) 102.0 90-110
Impurities
Salicylic acid (%) 0 NMT 1.0
3-amino salicylic acid (%) 0 NMT 1.0
Total impurities (%) 0.0121 NMT 2.0

Drug Release Test <1% at the end of 3 hours, 2 hours in the acid media (0.1N HCI)

Mesalamine tablets complied with the dissolution test for all anld 1 houfr(;n th? bu;fer sr:cagebl. :’fhis w:s;fzol(llczn.wed b3y) arapid
media sequences. Results indicated that the drug loss was release of drug in phosphate buffer, pH 7.2 {Figure 3).

Figure 3: Release from Mesalamine DR tablets, 800 mg coated with Opadry Enteric Systems
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Stability Testing (Table 7) and release profiles (Figure 4) regardless of
storage conditions, confirming that the final dosage forms

The results of accelerated stability studies at 1, 3 and - c
were stable in accelerated conditions.

6 months showed no significant change in enteric
performance (Table 6), assay content, total impurities

Table 6: Enteric Performance Over Stability Conditions of 40°C/75% RH and 30°C/65% RH

Media TO / Initial 40°C/75% RH 30°C/65% RH
Acid stage (0.1 M HCI); 2 hr 21t02.7% 2.0t02.7% 21to0 2.74%
Buffer stage 1 (pH 6.0); 1 hr 2.5t04.0% 3.0t04.9% 31t03.7%
Buffer stage 2 (pH 7.2) 32 to 51 min 29 to 51 min 33 to 57 min

Table 7: Assay and Impurities Test Result at 30°C/65% RH and 40°C/75% RH

Media TO / Initial 40°C/75% RH 30°C/65% RH
Assay (%) 102.0 1031 99.8
Salicylic acid (%) 0 0.01 0.01
3-amino salicylic acid (%) 0 0 0
Total impurities (%) 0.012 0.033 0.0169

Figure 4: Dissolution Profile of Mesalamine DR Tablets Over Stability

—e—Initial (TO)

60 1 —e—6M 400C/ 75%RH

% Drug Released

20 - Buffer Buffer
0.1N HCL pH 6.0 pH 7.2

0 1 | 1 T T T 1

0 30 60 90 120 150 180 210 240 270

Time (min)




Opadry-Enteric Colorcon

Formulated For Organic Solvent Coating

Conclusions References

Opadry Enteric 95K (Step1) followed by Opadry Enteric 940 1. Lichtenstein GR, Kamm MA. Review article: 5-aminosalicylate
(Step 2) offered excellent enteric protection in both 0.1 M formulations for the treatment of ulcerative colitis-methods of
HCIl and pH 6.0 buffer. Complete drug release was observed comparing release rates and delivery of 5-aminosalicylate to the
in phosphate buffer, pH 7.2 for mesalamine tablets (800 colonic mucosa. Aliment Pharmacol Ther. 2008;28:663-73.2
mg), which remained stable over the period of 6 months at 2. Dhaneshwar SS, Chail M, Patil M, Naqvi S, Vadnerkar G. Colon
accelerated storage conditions. These results show that specific mutual amide prodrugs of 4-aminosalicylic acid for their
Opadry Enteric 95K and 940 can be successfully used to mitigating effect on experimental colitis in rats. Eur J Med Chem.
achieve colon targeted delivery of drugs. 2009;44:131-42.

3. M. Ashford, T. Fell, Targeting drugs to the colon; delivery systems for
oral administration, J. Drug Targeting 2 (1994) 241-258.

The information contained herein, to the best of Colorcon, Inc.’s knowledge is true and accurate. Any recommendations or
suggestions of Colorcon, Inc. with regard to the products provided by Colorcon, Inc. are made without warranty, either implied
or expressed, because of the variations in methods, conditions and equipment which may be used in commercially processing
the products, and no such warranties are made for the suitability of the products for any applications that you may have
disclosed. Colorcon, Inc. shall not be liable for loss of profit or for incidental, special or consequential loss or damages.

Colorcon, Inc. makes no warranty, either expressed or implied, that the use of the products provided by Colorcon, Inc., will not

infringe any trademark, trade, copyright, patent or other rights held by any third person or entity when used in the customer’s

application.

For more information, contact your Colorcon representative or call: “

North America Europe/Middle East/Africa Latin America India China
+1-215-699-7733  +44-(0)-1322-293000 +54-1-5556-7700 +91-832-6727373  86-21-61982300

(4
You can also visit our website at www.colorcon.com COIOrC0n®

©BPSI Holdings LLC, 2020. The information contained in this document is proprietary to Colorcon and may not be used or
disseminated inappropriately.All trademarks, except where noted, are property of BPSI Holdings LLC. Colorcon_OpadryEnteric_Mesalamine_Poster_2020 6



