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Thursday, October 6, 2011 Agenda (Continued)

1:00 p.m. - 1:30 p.m, ) ik
The Importance of Continually - by the Accreditation Council
Improving Your QMS provider of continuing pharmacy education. Following full attendance, completion
Erin McCaffery, Investigator, Pharmaceutical and submission of the appropriate evaluation forms, certificates will be mailed
Inspectorate, ORA, FOA within four 1o six weeks of the event. Continuing Education Credits (CEUs) will be
130 p.m. - 2:00 p.m. awarded as follows:

Case Study: How do You Know if Your

PGS o Heatity Daar Pharmaceutical Quality System (ICH Q10) Conference
Zena Kaufman, Division Vice President, Co-sponsored by FDA and Supported by EMA
Abbott Laboratories ACPE # 0116-9995-11-027-L04-P | 1.992 CEUs

Type of Activity: Knowledge
2:00 p.m. - 2:30 p.m.

Complacency Is not an Option Learning Objectives; Who Should Attend:
Frank Deane, PhD, President,

: » Describe the principles of Q1o You should attend this conference if you are
Mantacmiring €l Llly: and: Cotopapy, * Explain the practicalities of how to a decision-maker at mid-level or seniar level,
2:30 p.M. ~ 3:00 p.m, implerment Q1o based on real-life case or a professional working at site of corporate
Panel Discussion studies level in the following areas:

Frank Deane, PhD, EN Lilly and Company * Discuss the benefits of establishing and » Quality Assurance
Erin McCaffery, ORA/FDA maintaining a state of control to enhance ;
Zena Kaufman, Abbott Laboratories regul X Mk, Hpeniies aod
; gulatory compliance Engineering
3:00 p.m. = 3:15 p.m. * fG-sigma and Quality Risk Management
Closing Remarks & Adjourn « Supply Chain
Richard L. Friedman, Associate Director, * Pharmaceutical Development and CMC
Office of Manufacturing and Product « Regulatory Affairs

Quality (acting), COER/OC, FDA

General Information

Three Ways to Register Conference Registration Hours Contact Information

1. Chick  www.pda.org/Qio Maonday, October 3: 3:00 p.m, - 6:00 p.m, U.S. Conference inguirfes:

2 Fax  +1 (301) 986-1003 Tuesday, October 4; 7:00 a.m. - 5:35 p.m. Wanda Neal, Sr. Vice President,

3. Mail  PDA Global Headquarters Wednesday, October 5: 7:00 a.m. - 5:30 p.m. Programs and Registration Services
Bethesda Towers Thursday, October 6: 7:00 a.m. - 12:00 p.m. Tel: +1 (301) 656-5900 ext. 111
4350 East West Highway E-mail: neal@pda.org
Suite 150 Dress/Attire

Registration inquiries:

Bethesda, MD 20814 USA Business casual attire is recommended for Patresa Day, Manager, Registration

the Pharmaceutical Quality System {ICH Q10)

Venue s : and Customer Accounts
Conference. Since the temperature in meeting Tel: +1 (301) 656-5900 £X1. 115
Crystal Gateway Marriott rooms tends to be cool, please bring a jacket E-mail: day@pda.org
1700 Jefferson Davis Highway or sweater for your comfort.
Arlington, VA 22202-3505 : Exhibition and sponsorship inquiries:

Special Requirements pavid Hall, Vice President, Sales

Phone: +1 (703) 920-3230 3
Tel: +1 (301) 760-7373 | Cell: +1 (240) 688-4405

Website: www.marriott.com/hotels(tra y If you require special
wasgw-crysial-gateway-marriott/ accommod

www.pda.org/Q10
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Abstract— Quality attribute of tablet coating on a film-coating process was investigated by a terahertz
pulsed imaging. The time-dependent change of intensities of reflex THz pulse and coating layer thicknesses
were compared. The forming of coating layer was observed at 30 min after the process was started.

I. INTRODUCTION Anp BACKGROUND

A coating has an important role to keep a pharmaceutical quality, such as not only for cosmetic
purpose but also for masking of bitter taste, a moisture-protecting coating, a light-protecting coating,
an enteric coating and so on. Especially, the defects of a functional coating will affect a pharmaceutical
quality. Deterioration of quality such as degradation of an active pharmaceutical ingredient (API) and an
appearance of impurities would occur. Therefore, it is necessary to control about these coating processes
as one of the critical quality factors in a manufacturing process.

A coating process is generally controlled by check of a volume of a coating solution and a weight
of tablets. This strategy can obtain indirect information of coating quality. However, it is desirable to
apply an analytical method such as a spectroscopic imaging that can obtain physico-chemical coating
information directly. The electro-magnetic wave in terahertz region can deeply penetrate into organic
compounds which are well used for pharmaceuticals. Therefore, a terahertz spectroscopic imaging is
suitable for non-destructive analysis of a physico-chemical status of not only the surface but also the
inside of a solid preparation. A time-domain spectroscopy can analyze structural and physical information
such as an existence of layers and a change of density by detection of a delayed reflection derived from a
change of a refractive index of terahertz pulse. These advantages of a terahertz pulsed imaging (TPI) have
been applied to analyze layers of a multi layer tablet and a coating tablet.

The authors have investigated concerning an applicability of terahertz electro-magnetic wave
technology for a quality evaluation method and a process control tool of pharmaceuticals. In a recent
international trend of pharmaceutical quality assurance, obtaining of plenty of basic knowledge such as
physico-chemical information that would be necessary to build a robust quality assurance system has
been requested. A time-domain terahertz spectroscopic imaging such as TPI which has a suitable spatial
resolution is applicable as a non-destructive analytical tool for pharmaceuticals.

The authors obtained the terahertz pulsed images of the coated tablets which were collected during a
coating process. The authors also studied the effect of embossing against a coating formation. In this
paper, the authors describe time-course changes of the terahertz pulsed images which were obtained from
film-coated embossing tablets.
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II. RESULTS

The coated tablets at 0 min (the core tablet), 10 min, 20 min, 30 min, 40 min, 50 min, 60 min, and
65 min (the end time of the coating process) were collected. Then the tablets were measured by a rapid
scan mode at 100 pm spatial resolution.

In the time-course changes of the electric-field records, the negative peak was first detected at 30
min-tablet (Figure 1: The arrows indicate the negative peaks.). The intensities of these negative peaks got
strong with the passage of time. Although the negative peaks were observed around the embossing on the
surface of the 30 min-tablets, these peaks were observed in the pixels of the whole surface of the 40
min-tablet (The similar tendency was also observed in the terahertz pulsed images which represent
distribution of coating thicknesses.; see Figure 3).

The time-course changes of the terahertz images of intensities of terahertz reflex pulse on the tablet
surfaces was shown in Figure 2. The significant changes of the color of the terahertz images of the tablets
were not observed until the 30 min-tablets. However, the intensities of the terahertz reflex pulse of tablets
after 40 min got strong with the passage of time, and they reached to plateau after 60 min. The tendency
of the time-course changes of the terahertz images was extremely similar with that of the electric-field
records (Figure 1).

The distributions of the coating thicknesses were shown in Figure 3. The coating thickness could not be
estimated until the 20 min-tablets. The pixels which have the intensities that are equivalent to 35 pm
thickness appeared around the embossing on the 30 min-tablets. The coating layer covering on the whole
surface of the tablet was observed after the 40 min-tablets. The average thickness of the coating layers
obtained from all pixels was estimated about 37 pm (35 pm — 38 um). The coating thicknesses of the 65
min-tablets were estimated from 38 pm to 45 pm (the average coating thickness: 41 pm). According to
the histogram of the distribution of the coating thicknesses at the pixels on the tablet, the distribution rate
of the coating layer which has from 38 pm to 45 pm thicknesses on the embossing-side of tablet was
approximately 54%.

\
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Figurel: The time-course change of the electric-field records. The negative peak which represents the
forming of coating appears after the 30min.
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Figure2: The time-course change of the terahertz images of intensities of terahertz reflex pulse.
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Figure3: The time-course change of the terahertz images of the coating thickness of tablets. The
coating layer appears around the embossing “50” at the 30min-tablet.

III. CONCLUSION

It was clear that formation of a coating layer was begun around an embossing. The average
film-coating thickness at the end of the process used in this study was approx 41 pm. A TPI could not
detect a coating layer in a first half of this coating process because coating thickness would be below a
minimum depth resolution of TPI (approx. 35 pm). However, the coating layers of the tablets after 40 min
could be detected. These results suggest that TPI would be applicable as an analytical tool to monitor a
thin film-coating process.
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