
From: 
Sent: 
To: 
Cc: 
Subject: 
Attachments: 

Nathalie Leitch 
Thursday, October 15, 2009 3:26 PM 
'Balogh, Christine '; 'Birtchet, Alan '; Terrence Fullem 
'Mignon, Paul'; 'Levy, Richard , (inVentiv Communications)' 
RE: inVentiv Follow Up 
StatGrarn.pdf; Effect of alcohol on KADIAN pk.pdf 

Hi - the sales team has two additional pieces currently available; the first describes the benefits of Kadian versus generic 
MS Cantin and the second describes the KADIAN capsules story and key benefits of the product. Two additional pieces, 
a conversion guide and visual aid, are currently being printed and will be available to the field very shortly. I will send you 
copies of these pieces. 

We are also looking to leverage results from a study that Alpharma did which looked at the effects of alcohol on Kadian 
pk. I've attached a copy of an article re this study that was published in the Journal of Pain along with a statgram that 
Alpharma sent out summarizing the results of the stlldy. Kadian is the only product in the category that has done such a 
study and which can make the "no dose dumping in the presence of alcohol" claim - we think this is a significant 
differentiator and would like to incorporate this message into the overall Kadian safety message. 

Nathalie 

Nathalie Leitch 
Assoc Director, US Hsptl & CA Mkf 

~ctavis 
Acta vis 
60 Columbia Rd. Bldg B t 973-889-6968 @ NLeitch@actavis.com 
Morristown . NJ 07960 United States w www.actavis.com 
Internal VoIP number t 125 6968 
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From: Balogh, Christine [mailto:cbalogh@consultCHS.com] 
Sent: Thursday, October 15, 2009 5:55 PM 
To: Nathalie Leitch; Birtchet, Alan; Terrence Fullem 
Cc: Mignon, Paul; Levy, Richard , (inVentiv Communications) 
Subject: RE: inVentiv Follow Up 

Nathalie - I'll work with our Med Ed group Selva to create a proposal and we'll be sure to address your question regarding 
expected ROI , timing and cost for the program. It would be helpful to get the previous materials utilized by Alpharrna 
(slide kit etc .) to understand what may need to be Updated. 

Alan did manage to get his hands on a set of materials currently utilized by the field (sales aid/Pl, Co-Pay 
assistance brochures and the Kadian MOA CD). Are there any materials we're missing? 

We can definitely aim to reconvene the week of the 26th - let me check calendars and we'll get back to you with 

proposed dates/times. ---~-----EXHIBIT, · 
\J lfl//;£G11ll-l~1rcll 
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Best Regards, 

Tina 

Christine Balogh 
Vice President 
Integrated Client Development 
inVentiv Advance Insights 
500 Atrium Drive 
Somerset, NJ 08873 
w 732-537-4884 
c 732-620-0681 
f: 866-908-7320 
cbaloqh@inventivhealth.com 
www.inventivhealth .com 

From: Nathalie Leitch [mailto:NLeitch@actavis.com] 
Sent: Thursday, October 15, 2009 4:32 PM 
To: Birtchet, Alan; Terrence Fullem 
Cc: Mignon, Paul; Balogh, Christine 
Subject: RE: inVentiv Follow Up 

Hi -

Thanks for your note, Alan . It was good to see you , Tina and Paul last week and helpful to walk through some ideas with 
you for providing ongoing support for Kadian. 

Mike and Mark are interested in creating a speakers program. I will track down the materials used by Alpharma and will 
forward to you once located. Given where we're at in the product life-cycle , our decision to move forward with such a 
program will be based on time and cost to implement as well as an understanding of expected market impact. It would be 
helpful if, along with proposed budget and timeline, you could provide us with additional information relating to expected 
ROI. I recognize that the impact may best be described qualitatively as the objective of this program would in part be to 
re-establish a connection with KOL and high volume writers; fine . Any information that you can provide to help us 
understand benefits of implementing such a program would be appreciated. 

I have taken a quick look through the report that you sent - thank you. There is some good information here. I will give 
some thought to specific metrics that we may want to monitor more closely in the future . 

Could we aim to reconvene for a follow-up meeting during the week of October 261
h? Let me know. 

Thanks again, 

Nathalie 

Nathalie Leitch 
Assoc Director, US Hsptl & CA Mkt 
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From: Birtchet, Alan [mailto:ABirtchet@inVentivhealth.com] 
Sent: Tuesday, October 13, 2009 2:40 PM 
To: Nathalie Leitch; Terrence Fullem 
Cc: Mignon, Paul; Balogh, Christine 
Subject: RE: inVentiv Follow Up 

Nathalie and Terry, 
It was good to see you last week to discuss the Kadian opportunity. I've enjoyed the interaction with the sales foroe and 
managers to date. I share their (and your) enthusiasm about the opportunity with Kadian. 

In recent conversations, Mark and Mike seem particularly supportive of creating a speakers program. I know Tina has had 
conversations with folks from our Communications team and MedConference to formulate strategy on how we could 
collaborate to accomplish this efficiently. Is it possible to get a copy of the old Alpharma speaker slide kit to consider how 
best top update and repurpose this material? This would be helpful as we develop a proposal for the initiative. 

I've talked with our Analysis and Reporting (A&R) team regarding creation of reports based on data supplied by the sales 
force . We had discussions at the initiation of the project about the need for in-depth reporting of activity at which 'time it 
seemed to not be critical. There are some data available which was used to create the attached. These reports are among 
a standard suite of reports that we can provide. As you'll remember, no activity reports were included as deliverables for 
the team at launch. 
I want to point out a few things: 
1) There are no call detail records. This caused an issue on the reports where no calls were appearing. We made the 
assumption that all contacts were Kadian calls which I expect is valid. If we intend to generate activity reports moving 
forward, we may want to provide more direction to the field around reporting. 
2) We don't have specialty or decile information on all Targets so you will see a number ofTargets In the XX (decile) 
group and OTH (Other) specialty group. If we get segmentation information we can re-run the reports after we update the 
missing Information. 
3) The call goals given were 12 for deciles 6 and above and 8 for decile 5 and below. A&R assumed these were quarterly 
goals. We can re-run this report to reflect changes to frequency goals . 
3) Overall Reach is at 66 .2%. The% of calls to targets is over 99%. Frequency is trending for the most part from highest 
decile down to lowest in terms of times called. Calls per day is low at 4.7. 
These reports provide examples of what can be generated . If you wanl to see specific activity metrics in the future, we can 
recreate reports accordingly. If data are not available 1 we may give different direction to the field to ensure we capture 
elements we believe are important. 

Let's try to schedule a follow up meeting to discuss the issues/opporturiities we identified. Specifically, we agreed to 
consider: 

how a speaker program could be developed and events conducted . 
how materials could be updated and some developed to refresh the Kadian sales message and supplement a 
'safety' message, including the issue of alcohol toxictty. 
how a mail campaign could be initiated quickly 
whar analytics could be done quickly to assess promotional effect and whether additional sales people cou1d 
have positive ROI 

l look forward to meeting again soon, 
Regards 
Alan 
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From: Balogh, Christine 
Sent: Wednesday, October 07, 2009 12: 10 PM 
To: 'Nathalie Leitch'; Terrence Fullem 
Cc: Mignon, Paul; Birtchet, Alan 
Subject: inVentiv Follow Up 

Nathalie I Terry- It was great to see you both yesterday 

As a follow-up on a few of the Communications initiatives (speaker programs, updating slide kits, updated selling 
materials, mass letter to pharmacy/md's regarding Cardinal stocking/safety message), it would be helpful to get a copy of 
the current materials so we can make some recommendations. I met with Rich Levy (my counterpart in Communications) 
this morning who used to be agency of record for Kadian when it was at Alpharma - so he's got in-depth knowledge of the 
product. He will also pull in one of our agencies to outline ideas/costs. 

On my end, I'll work on the analytics proposal to outline costs around our sales optimization to determine where it may 
make sense to add more representatives. It would be helpful to understand the number of targets you are hitting with 
your telesales program as well. I can incorporate this into our analysis as a separate line item so you can choose whether 
you'd like to include in the analytics. 

As a next step, it would be ideal to get a date on the calendar and we'll plan to come back to walk you through our 
recommendations and proposals. 

Best Regards, 

Tina 

Christine Balogh 
Vice President 
Integrated Client Development 
inVentiv Advance Insights 
500 Atrium Drive 
Somerset, NJ 08873 
w 732-537-4884 
c 732-620-0681 
f: 866-908-7320 
cbalogh@inventivhealth.com 
www. inventivhealth. com 
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'2 ALPHARMA~ 
Pharmaceuticals 

UPS OVERNIGHT COURIER 

Food and Drug Administration 
Center for Drug Evaluation & Research 

June 8, 2007 

Division of Drug Marketing , Advertising, & Communications 
5901-B Ammendale Road 
Beltsville, MD 20705 

··::;• 

RE: NOA# 20-616, KADIAN® (morphine sulfate extended-release) Capsules, 
10 mg, 20 mg, 30 mg, 50 mg, 60 mg, 80 mg, 100 mg, and 200 mg 

Dear Colleague: 

Alpharma Pharmaceuticals LLC is hereby submitting, in duplicate, the following 
promotional material(s) for KADIAN®(morphine sulfate extended-release) Capsules: 

StatGram KADIAN® ETOH Study Results "Dear Doctor" Letter 
Job Code: KADl7SG0001 

Coupon Request Letter 
Job Code: KADl7D0060E 

If you have any questions relating to this submission, please do not hesitate to contact 
the undersigned at (732) 465-3670. 

/cs 
Enclosures 

Sincerely, 

~~HAR,MA PHARMAC UTICALS LLC 

~~R_ &. ~t 
Charlene Salmorin 
Associate Director, l.'..abeling & Registra ions 

Regulatory Affairs Department 
One New England Avenue, Piscataway, NJ 08854 

Telephone: 732-465-3631 
Facsimile: 732-465-3724 

CONFIDENTIAL - SUBJECT TO PROTECTIVE ORDER ALLERGAN_MDL_01741508 
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Note: Form 2253 Is required by law. Reports are required for approved NDAs and ANDAs (21 CFR 314.81) 

1. DATE SUBMITTED Form Approved: OMB No. 0910--0001 

6/812007 Expiration Date: May 31, 2008 
See OMB Statement on Reverse Parl 1 

TRAN SM ITT AL OF ADVERTISEMENTS 3. NDAIANDAIAADA OR BLAIPLA/PMA 

AND PROMOTIONAL LABELING FOR Number: 20-616 

2 LABEL REVIEW NO. (Biologics) 
Single product 181 Mulliple products 0 

DRUGS AND BIOLOGICS For multiple products, submit completed form and 
specimen of advertising/promotional materials lo 

FOR HUMAN USE one applicallon or choice end attach separate sheet 
addressing items 3-5 for remainder or products. 
Refer to No. 3 on instruction sheet. 

4. PROPRIETARY NAME 5. ESTABLISHED NAME 6. PACKAGE INSERT DATE and ID NO 7. MANUFACTURER NAME: 

KADIAN Morphine Sulfate E-R Caps (Latest final printing labeling) NIA 
October 2006 Part #40-9064 License No. NI A 

Prod. Code No. NI A {Blo/oqicsJ 

FDA/CSER USE ONLY 

REVIEWED BY: DATE RETURNED BY: DATE 

8. ADVERTISMENT I PROMOTIONAL LABLEING MATERIALS 

Please check one or both: L8J Professional D Consumer 

Material Type Dissemination/ Applicanrs Material ID Code and/or description Previous review No. COMMENTS: 
(use FDA codes) Publication Date if applicable I dale 

(PLA Submissions) 
a. b. c. d. 

StatGram: KADIAN ETOH Study 
PLT 6/5/2007 Results "Dear Doctor" Letter NIA 

Job Code: KADI7SG0001 

9. TYPED NAME AND TITLE OF RESPONSIBLE OFFICIAL OR AGENT ( IM.IGN~TURE OF RE~SIBLE OFFICI~ (L 
Charlene Salmorin, Associate Director, Labeling & Reg. . 

ll l.d.a_L ~ ~ ~/'-'/1_ J 
-

~ 

t 1. APPLICANTS RETURN ADDRESS 12. RESPONSIBLE 071AL'S () / One New England Avenue 
Piscataway, NJ 08854 a. PHONENO. 

( 732 ) 465-3670 

b. FAX NO. 

( 732 ) 465-3724 

13. BIOLOGICAL PRODUCTS: (Check One) 

0 Partl/Ora(t 0 Part II/Final 

FORM FDA 2253 (10/05) PREVIOUS EDITION IS OBSOLETE. PSC Media Aru (301) «J-1090 EF 
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Note: Form 2253 Is required by law. Reports are required for approved NOAs and ANOAs (21 CFR 314.81) 

1. DATESUBMITIED Form Approved: OMB No. 0910--0001 

6/8/2007 Expiration Date: May 31, 2008 
See OMB Statement on Reverse Part 1 

TRANS MITT AL OF ADVERTISEMENTS 3. NDA/ANDA/AADA OR BLAIPLA/'PMA 

AND PROMOTIONAL LABELING FOR Number. 20-616 
Single product l8l Multlple products 0 

2 LABEL REVIEW NO. (Biologics) 
DRUGS AND BIOLOGICS For multiple products, submit completed form and 

specimen of advertising/promotional materials to 

FOR HUMAN USE one appllcation of choice and attach separate sheet 
addressing items 3-5 for remainder of products. 
Refer to No. 3 on instruction sheel 

4. PROPRIETARY NAME 5, ESTABLISHED NAME 6. PACKAGE INSERT DATE and ID NO 7. MANUFACTURER NAME: 

K.ADIAN Morphine Sulfate E-R Caps (Latest final printing labeling) NIA 

Prod. Code No. NIA 
October 2006 Part #40-9064 License No. NI A 

IRlnJr.n/cs) 

FDA/CB ER USE ONLY 

REVIEWED BY: DATE RETURNED BY: DATE 

8. ADVERTISMENT I PROMOTIONAL LABLEING MATERIALS 

Please check one or both: 0 Professlonal t8J Consumer 

Material Type Dissemination/ Applicant's Material ID Code and/or description Previous review No. COMMENTS: 
(use FDA codes) Publicalion Date if applicable I date 

(PLA Submissions) 
a. b, c. d. 

CDM 6/6/2007 
Coupon Request Letter 

NIA 
Job Code: KADI7D0060E 

. 

9. TYPED NAME AND TITLE OF RESPONSIBLE OFFICIAL OR AGENT c ~ SIG~ATURE OrONSIBLE 07L i ' 
Charlene Salmorin, Associate Director, Labeling & Reg. 

lLu.1.. ~ ~ ~~ ."- ----
11. APPLICANT'S RETURN ADDRESS 12. RESPONSIBL,FFICIAL'S () / One New England A venue 

Piscataway, NJ 08854 a. PHONENO. 

( 732 ) 465-3670 

b. FAX NO. 

- ( 732 ) 465-3724 

13. BIOLOGICAL PRODUCTS: (Check One) 

0 Partl/Dralt 0 Part II/Final 

FORM FDA 2253 (10/05) PREVIOUS EDITION IS OBSOLETE. PSCMediaAru{lOl)~J-1 090 EF 
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Important Prescribing 
Information 

June 2007 

Dr. John Q. Sample 
123 Any Street 
Suite 456 
Anytown, US 12345-6789 
1,, ,11,, 1,1, .l l11I,,1, 1, l .. l I 11l,, ,11 .. 1, 1.1. •• 1.1,1 

~ALPHARMA, 
Pharmaceuticals 

KADIAN® (morphine sulfate extended-release) Capsules 
HEALTHCARE PROFESSIONAL LETTER 

Dear Healthcare Professional : 

Alpharma Pharmaceuticals LLC has conducted an alcohol-formulation interaction study 
with KADIAN® (morphine sulfate extended-release) Capsules to determine if the 
concomitant administration of alcohol would accelerate the release of morphine 
sulfate from KADIAN® capsules. This study, as well as its review by the Food and Drug 
Administration (FDA), has now been completed. The results of this study indicate that 
the extended-release properties of KADIAN® capsules are well-maintained - even in 
the presence of a significant quantity and concentration of alcohol, and that there 
is not an interaction between the KADIAN® capsule formufation and alcohol when 
aqministered concomitantly. The following is a summary of the study and its results. 

STUDY DESCRIPTION 
This was an open-label, randomized, pharmacokinetic, single-dose, 3-way crossover 
study conducted under fasted and fed conditions in 32 healthy adult male volunteers 
to assess whether alcohol interferes with the extended-release characteristics of the 
KADIAN® capsule formulation. The primary endpoints were the mean ratios of area under 
the curve (AUG), mean ratios of maximum serum concentration (Cmax)' ahd median time to 
maximum concentration (T ,,,El.) of morphine in the KADIAN® and alcohol arms in the fasted 
and fed states, as compared to the reference arm of KADIAN® capsules and water in a 
fasted state. The study population was comprised of healthy (opioid-naive), non-smoking, 
males, aged 21 to 40 years old with a history of moderate alcohol consumption (at least 
7-21 alcoholic drinks per week). The study was performed as a 3-way crossover; each 
subject was either fed a standard high-fat meal (1000 calories) 30 minutes before dosing 
administration or fasted for a minimum of 1 O hours. As a safety precaution, at 12 hours 
and 2 hours prior to the dosing, subjects were given a 50 mg dose of naltrexone (an 

~ALPHARMA. 
Pharmaceuticals 

Alpharma Pharmaceuticals LLC, One New England Avenue, Piscataway, NJ 08854 
Tel: 732-465-3600 - www.alpharma.com 

® 
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opioid antagonist) to block the effects of the morphine sulfate. At time=O minutes, subjects 
were given a single dose of 100 mg KADIAN® and a total of 8 ounces of 80-proof (40%) 
alcohol over a period of not more than 20 minutes (8 ounces of water for the reference arm). 
Morphine serum levels were measured over the next 48 hours. 

Data were analyzed in two ways, including and excluding subjects who vomited within the 
12-hour dosing interval. The results from both analyses showed that the ratios for morphine 
(AUG) and (CrnaiJ for subjects given KADIAN® capsules and alcohol in a fed and fasted state 
relative to subjects given KADIAN® capsules with water in a fasted state were bio
equivalent1. 

The study showed that: 
• Mean serum morphine concentrations of KADIAN® 100 mg capsules co-Ingested with 

8 ounces of 40% ethanol fasted and fed were bioequlvalent to KADIAN® taken without 
alcohol. 

• The mean serum morphine concentration-time profiles _following alcohol ingestion in the 
fasted and fed condit ions were consistent with an extended-release formulation. 

• The median (T max), 8 hours, was the same for all 3 treatments. 

NEW KADIAN® CAPSULE STRENGTHS 
Alpharma would also like to inform you that we have received approval from the FDA for 
both the 200 mg strength of KADIAN®, which is now available, and the 1 O mg strength 
which will be available in September 2007. The new 200 mg strength KADIAN® capsule, as 
with the 100 mg capsule, should be used in opioid-to'lerant patients only. 

SAFETY CONSIDERATIONS2 

KADIAN® capsules are an extended-release formulation of morphine sulfate indicated for 
the management of moderate-to-severe pain when a continuous, around-the-clock opioid 
analgesic is needed for an extended period of time. 

• KADIAN® capsules are not for use as a prn analgesic. 

• KADIAN® capsules contain an opioid agonist which is a Schedule II controlled 
substance. KADIAN® has an abuse liability similar to other opioid analgesics. This 
should be considered when prescribing or dispensing KADIAN® in situations where 
the physician or pharmacist is concerned about an increased risk of misuse, abuse, 
or diversion. 

• Serious adverse reactions that may be associated with KADIAN® therapy in 
clinical use are those observed with other oral opioid analgesics and include 
respiratory depression, respiratory arrest, circulatory depression, cardiac arrest, 
hypotension, and/or shock. 

~ALPHARMA. 
Pharmaceutica.ls 

Alpharma Phacrnaceu!icals LLC, One New England Avenue, Piscataway, NJ 08854 
Tel: 732-465-3600 - www.alpharma.com 
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• Patients who do not have a proven tolerance to opioids should be started only on the 
10 mg or 20 mg strength, and usually increased at a rate not greater than 20 mg every 
other day. KADIAN® 100 mg and 200 mg capsules are for use in opioid-tolerant patients 
only. 

• KADIAN® capsules are to be swallowed whole and are not to be chewed, dissolved, or 
crushed. Taking chewed, dissolved, or crushed KADIAN® capsules or pellets leads to 
rapid release and absorption of a potentially fatal dose of morphine. 

The co-ingestion of alcohol with KADIAN® capsules is not recommended. All opioids, 
including KADIAN® capsules, may be expected to have additive effects and potentially 
serious outcomes when used in conjunction with alcohol , other opioids, or illicit drugs that 
cause central nervous system depression. 

Patient safety is our highest priority at Alpharma Pharmaceuticals, and we are committed 
to providing healthcare professionals with information to appropriately prescribe KADIAN® 
capsules. We believe this information is valuable for you in your assessment of KADIAN® 
capsules, and we look forward to educating you and your patients about the appropriate 
use of KADIAN®for moderate-to-severe chronic pain. For further information, please visit 
www.KADIAN.com or call 1-877-4KADIAN. 

Sfncerely, 
.~7>-, 

\ ( .. --:' 
)\-~ 

~ 
~r 

Stephen Sun, MD 
Senior Director, Medical Affairs 
Alpharma Pharmaceuticals LLC 

Enclosures and References: 

1. Study Summary: The effect of the co-ingestion of alcohol on the pharmacokinetics of 
KAO/AN® (morphine sulfate extended-release) Capsules. Alpharma Pharmaceuticals 
LLC, Piscataway, NJ [KAD17D0018, February 2007]. 

2. KADIAN® [prescribing information]. Piscataway, NJ: Alpharma Pharmaceuticals LLC. 

KADIAN® is a registered trademark. KADIAN is a trademark owned by Alpharma Pharmaceuticals LLC. 

ALPHARMN~ is a registered trademark of Alpharma Inc. 

1{-,. 

STAT/GRAM® is a registered trademark of •licegedim c en ·iritr--

~ALPHARMA. 
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Alpharma Pharmaceuticals LLC, One New England Avenue, Piscataway, NJ 08864 
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The effect of the co-ingestion of alcohol on the pharmacokinctics 
of KADIAN<~. (morphine sulfate extended-re/ease) Capsules 

Ii I ; 

L 

The objective of this study was to evaluate the potential for a formulation interaction between KADI AN® capsules and alcohol 

when both are co-ingested under fasted or fed conditions compared to l<ADIAN® with water under fasted conditions 

An open-label, randomized, single-dose, 3-way crossover pharmacokinetic drug interaction study under fasted and 

fed conditions between KADIAN® 100 mg extended-re lease capsules and alcohol conducted in thirty-two (32) healthy 

adu lt male subjects 

The subjects were randomized in a crossover design into 3 arms to receive : KADI AN"' 100 mg with 8 ounces of 40% 

ethanol (ETOH) fasted, l<ADIAN® 100 mg with 8 ounces of 40% ethanol fed, and KADIAN® 100 mg with 8 ounces of 

water fasted. There was a 7-day washout between each arm 

SO mg ora l Naltrexone Hydrochloride (an opioid antagonist) was administered 12 and 2 hours prior to each treatment 

to counreract the effects of morphine 

The first analysis (Figure 1) includes all subjects who completed any arm in the study 

- The serum morphine tlme-released profile remained simi lar among the three arms (KA DIAN® and water compared to 

KADIAN® and alcohol fast/fed) 

The second analysis (Figure 2) excluded subjects who vomited during the 12-hour dosing interval 

- Eleven subjects in the KA DIAN® with alcohol fasted arm vomited (therefore, n= 16) 

- Three of the eleven subjects also vomited in the KADIAN~ with alcohol fed arm (therefore, n =.22) 

- No subjects vomited after taking KADIAN® and water (therefore, n=26) 

The serum morphine profi le following co-administration of KADIAN® 100 mg and 40% alcohol does not appear to be 

different from the profile following KADIAN® and water in either analysis 

Figllre I . Mean Serum Morphine Concentration 
(All Subjects Who Completed Any Arm) 

Figure 2. Mean Serum Morphine Concentration 
(Excluding Subjects With Emesis Within the 
12-Hour Dosing Interval) 
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The effect of the co-ingestion of alcohol on the pharrnacokinetics 
of KAO/AN® (morphine sulfate extended-release) Capsules 

The analysis includes 26 subjects who had completed at least one l<ADIAN® with alcohol arm a11d the KADIAN® with water arm. 

Ratios of Mean Results(%) 

KAOIAN< +EJOH (fasted)/KADIAN '+Hp KADIAN'D+ETOH (Fed)/KADIAN"+H,o 

CM!\~ fU2 . ~')o 9?.0% 
li1U/lilU 

AUC 
i:m l"IA 89 7% 

!llQ-11'11Ll 

All v;:ih1 P~ wen~ within 1·hp 11prPr ilnd lower biot>qu vr1lence confidence 1nterval 

The median T MAX for all arms of the study was approximately 8.0 hours 

Of the 32 subjects included in the safety analysis, 27 (84%) experienced at least one adverse event (AE) possibly or 

probably related to the drug administration. Most of the A Es were mlld to moderate and one was severe. There were no 

serious A Es and al l AEs were resolved before the end of the study 

7 patients discontinued prior to completing all treatment arms ll due to failed drug test, 5 due to A Es, 1 due to family issues) 

KADIAN® capsules co-ingested with 8 ounces of40% ethanol fasted and fed resulted in mean serum morphine 

concentrations that were bioequivalent to KADIAN® taken without alcohol 

l(ADIAN® 100 rng capsules co-Ingested With 8 ounces of 40% ethanol fasted and fed resulted in mean AUC and peak 

morphine concentrations consistent with an extended-release formulation 

KA DIAN® capsules are an extended-release oral formulation of morphine sulfate indicated for the management of moderate 

to severe pain when a continuous, around-the-clock opioid analgesic is needed for an extended period of time 

KA DIAN® capsules are not for L1se as a prn analgesic 

KADIAN® capsules contain an opioid agonfst which is a Schedule II controlled substance. KADI AN®. has an abuse liability 

sirnllar to other opioid analgesics. This should be cons1dered when prescribing or dispensing KADIAN® in situations where 

the physician or pharmacist is concerned about an increased risk of rnisuse, abuse, or diversion 

Serious adverse reactions that may be associated with KADIAN® therapy in clinical use are those observed with other oral 

opioid analgesics and include: respiratory depression, respiratory arrest, circulatory depression, cardiac arrest, hypotension, 

and/or shock 

Patients who do not have a proven tolerance to opioids should be started only on the 20 mg strength, and usually increased 
at a r<ite not greater than 20 mg every other day. KADIAN® 100 mg capsules are for use in opioid-tolerant patients only 

KADI AN!! capsules are to be swallowed whole and are not to be chewed, dissolved, or crushed. Taking chewed, dissolved, or 
crushed KADIAN® capsules or pellets leads to rapid release and absorption of a potent(ally fatal dose of morphine 

The co-ingestion of alcohol with KADIAN"" is not recommended 

For further information, please visit www.KADJAN.com or call 1-877-4KADIAN 

Reference: Data on file. Alpharma Branded Products Division. PisQtaway, NJ. 

Please see accompanying complete Prescribing Information. 
KADIANe is a registered tradematk, KAOIAN ls a 1rademark owned by Alpharma Branded Products Division Inc. 

ALPHARMA® Is a registered t rademark of Alpharma Inc. 

~ALPHARMA 
Branded Products Olvlsion 

tl2007 Alpharma Branded Products Division Inc. All rights reserved. 
KADl700018 February 2007 Printed in USA 

CONFIDENTIAL - SUBJECT TO PROTECTIVE ORDER 

\ 
KADI AN.'€ 
Mu1 p111ne SIJl[ata Extended·Aelease Capsules ) 
JO mg 30 mg so mg 60 mg aunig 100 mg _/ 
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!Ra lfH llffilY Ol 1116 r.i.111~ pulMCy llm!I• II lu Oll.llrlAIO Iii#. *llJl•~lenl j) u ~r mt!IVllllr• ~WM 
~~1 IN!li•cr l""te~ iro~ ~' Ylil t~t rovl ••I ldm1111.~1~111q11, 

ll l• onllo111'101g1tt ol 101oia .. lf\!11111..: ~"~ uarrun 1!lkr111 
I Ulf qon1Y1I r.q~~111n11 dl\O m~UIQI a\~11• or in~ RJll~nl" 

n conil\11TM1 mD<llr.lllO/I, 
4111¥ tvr1• •nd 111r11Y ol 111 µa11D11I • 1)31n 
Cttt ihoulO bo toion to uu 101111nlllll dote. ~I 'AntA!l r~ pollen1s 111116 are nut lrudy ofllolR ~ltmnl, 

aip1cl•ll1 lhQn 'fllO 11 r~otlvlnu '011ur111nl lrP lmenl wUh n1uiclf ••lmiill , u;.111•· .. nr qlh•r r. Ng 
1GilVt m·.~tullon• l•ll P/\fCAUiJOHSJ. 

O'u1111u ~11~nifg ot oh111g1rto. ~nal9u1c; r~o111rrm11111G lnl':\JJrl1t1g lnlllAI 111r•1111n !1A~u111n CtT11l n111Q1cn11011 
1~ammtna10 O&lht n Ql\)'Sl/11111. olnt• 111emritrJ. l)' tne n~/11\c!•t mm, I/It p11 • nL ~u r~o aJe~111tn11111111. 

1T1, lnllbwlnq d<rllO~ -ommmiu I Ol'IJ.. IH nlo• , ~n qnl 11 Q:>l"lni;r d 1u(lg151,d fllVl""on"' lo \'1h. 111 
allllllly Ht1ll!S 01 ntc..i\t1tc1'1 '"' u\'al llmtln m m.r1UaumM\ of 11 OJJn ol 1n lndlv1d11Al.1111Hcm 

COnyl11lbn t1om Olhp Oral Morpbln• 'OJ111~l 11lon IO ~AO!~N 
P~liCnll on dllt1 ortl mmphln11arm11 Uom 111.ll' 111 c11wt11td u KAOIAI/ by dm niil ring D1 '11111 Cf h~ 

11Ali~11't l~~I fl.1Jly al'll rn.orph111 o r 10 KA.D/Af>t'.. ap51~"' 1v~ry I? \1)1111 f1111rr ·6•YI m h_y ~M1111m 1• 1lf111 
Ina total 0011 era! morpnln• ao.u •• l<ADIA upm\l mry Z4 bourr. \ontN"1iy1. r.A.t1111t1• ll'Ol11J1 no1 oe 
o\vnn Ill IN· Ir Ullillll{t U\Ki) 0 ~(\' lll~vvri:. 

Con•111lon llom ~QIOnt m Morpn1ne or lllll1r Petnnltral QI 0111 OplolOJ lo MDIAll'" 
lt.A,UIAtfS ~II "' dmli•d•111tl lv p~Un~ Ofl"'Vtr.ly r! tvlnq ,,1m1:1ll Willi V" ill .1 \Ulll'J'lhll . (Ir 11\11 .. 

oo/IJfO~ \Vlrlr 111111 lit ·i~IUT IWllJI ol O{o'll 11d pa1r.nll/rJI tlllih'Oit'lll ~ Ill ClllQOl~li) i . ~lllt I 1bmnl1al 
l11lt1»w1111n1 virl 10~ 11110 rrt•ll•t po1mi of OIU•r!nl 01110111 druQ• &11n lornu1l1110,,. nr "" 111 ru: "" 
DIOOT ID 1111011 '1\ITlllO 1nt1:s1.11rnr.r2~1JIUI DUI mnr(lnlne l~(\Ull'tmonl 600 pllMill !'lP:ll6 IJl&d\tanordhln 16 
nvct.,.11111 ~·11~ 1111miv• •o ~ij'~ •••ot 1110 101111v1111v u1n ... r 1•vm11 : nov1N °'*'1' "''"ca. 

I P~teniortl 10 Or.I.I N nmt Riilo II mill' 1 uny,•n\tro 1rom 1 ·6 mo ol 01al morplilnt to 0111111oe 
anllu_qr; • •q111•11IMt lo mq OI u11f11J11t.1l rnn1~11l11t A o r>I 111tl in11111l111\t 1n1 llf••U lilt a~n, 
~111ci;t 11111mnino 1 qu1rtmtnl m•v h 111malnn1 In chron o u~ 11111~ 

2. Omer I' •«nl•t I flt 01-•l llulolO' lo llrAI tAnrplh1ln r.11111111. rn 1 ll 1. cl. M SyllbnAlli: 1~ldjn.\1t fi llhO M 
111m tyoo of tm.l110llotubnltu1lon .. l1r111?lo111, WttJllc !llcotnm •1d~lllllll a(e <11111111.f'l~le ~~y11tr3~~ 
•10 lMfll~ IU 11h1 Ill 11ub l•h1d 111llijl/Q uDli'I•~ U•l~ IPif!ll hi 1n1111l1 ltlH1lQ~ lillu~ ~It onty 
1.Qp1o~m•ir In aanot;J/, 11 !~nil.Ir ra a1»e 111111 • In · ~tlrnmd Wly mvmN11• dun11.11d t 1nr UJll\I ~bn. 
IJ\d to 1n n»~t ln O&Qull• 11110 11 b\ VPfllnmtlilAllon wltl\ l1nmcd111 rt101s 1nurllfl11\b.. I~· 
~~11nlo1r YJhlch IUllol••· l 

)\c flrl\ !IOU Of MOll'ltr' IT!ty llll 1a.. \Vi ii I 1l1e.1u1 4old ol rw l1111111dl'l~·1oi- l~Pn tCllll'JJ OPllM 
m&dlr.1111011 di!• ta IHJ 10<•0 U11Jy un111111t Dellk n culter a.dmin~trellan "' K1.lllJlll 

UH ol J(AO)Ail 1a 1J1t ,ilt1 O;ilold Aft1lou1a 
Th .. l\ft\ 0!1\11 no eNJl~lllon OI 'AOIAN ·~a" ~llltll 0011110 31\lllQMIC. in \he rfl• n•g~111IOl 1 1il p•lil . 11!"1\)U II 

1111 ' "e mo•• 01111 1111 to lllrlli 111t11n1 10 t111q~1t 11~1gr.tl1 11s1n n tJCI n~~~•mo morl\fllt\t.. 11 1 
otd ~1111Y •~l/\fl~ I~ lo ~11jl11 ti 0 lmt1111 ~11no an I011T1116/llltjo'9fmO n1Qfl)lll11u lunnv1111(111. 

1n111v1111Jall111lon ol Ou o 
l h b1&1 un ~I ovlohl "'~gesl~ '' llllJ ITll'lllli«mJlnl r ~'"'"''c 111 11~11i111 111rt lli\11 · ni>11~11,111 P•'" 1 

tl!lll111olnq. J1~ mll dwu btll rrulirlll 1lllllllllt.O oy tnt Wo11u I lltt• oro~niz~lltm a IM Ill n~ lor 
llr.. h Cl) f'Ul<"J ll•G ~ It.ti wl\11111 tr ~¥:11ll!M train Alnll )11\ft a .. 111110 f\lo4Ucl& Dw1~! fl Inc U llO~ 
''qUM KADIAI~ I t lhlrd mp i!IUO irlflllf, t 111011· 1 IUI 1vm:11 Ill& p 1\0nl rea.uiru ~ OlllllA/11 to•tl 01 OVl6fll 
•nAI ""~ n 'llhv1 Ul'ot31!om('J< ITJl'l~ Ch\\>m3n Q•hfll klfllUUQlr("lll1 Y(non 11Ml111Ll1rtl~I OI f 
pQlni IV~lft (Olflfarl CJOQPI b• PfD~/dtO VlllO l conibh1Bllon 01 non•ODIO{d med !!<hOPS (NS~IOS ::i.nq 
•1li11~"'TI~Pll•llf f)d (l\IMllTllU•ni u~· .pl ~1oor11 nr •)rofiD op\111:1 II\ µ llR111'• IUIA.I rm1u11l lhlMpY :fl<JIJltt lift 
oonver100 \l\1D a.2: il!lUI Ol<ll mnJpplnt QUIVilfbflL 

KA IJI!( tlrOul~ ~· '""" ·o ~111l 1 l;tn11l!V II hlllnl llltf tlll!Al#td lol.d d'1rf h1UI 111ttr1i/nlmllhl• """ I. 
f\ou!l (\1·A~t1.;J l gr by 1dmlnlsl~110~ lh f Iii dilly oral mo1pll1no .ion t'l~IY 2~ Jnwr ((•l\IH· '~I rnc 
dun 1hu11la h• llltal•d M 1nuir tr:guinuv 1~1n •·1111y-otb<1 U•y 10 AOuw Ulr 11tJblr11~ r 61111111111 01ror, 

c:illlmg "' 11.0 II Ore.z11n1o~oh P!fl aur;i111., tne 11~ ~ n suopl!ITTllnlJC 1'1\llJ ,mtJI l\tl' t 111.1 1T 
20 di ii~ 11111.f d lly 002Q) l>f <l1011 l:MO n•IQt!k: 111111{ v11\o rU:ic.lS!liti~ lflllllllll f~:r i Cll<r'J all1 
"('l1 or W!•o qvl&r!Y "'1!lllteon '11'11iUlu•~ 1111lgnll bolflft In~ nnn ~m <huv14 ~ ,1111b_~1 ~ m lVij CDV 
ao111;o 

ll•Jllt 1·11n1 011 11~1 ~ve a ;111v n 1otor:1noa to op101~~ shOUIN o. ~1 " ' " 0111 on 1111 ~u 1119 111t111111\ <111~ 
u11.1111 ~ •hOuld bo 11\Q1cwa ti• J rttt 1101 y1dlr.1 1111111 i',U .mo every ~thc1 oay. Aa11 o;lllMtt 1vlll rap1nrv ruwuo11 
j91111 0~U1'• I 10ilf311 , r ~Y11'11!Q ~onvq 4djijJl111l1nt 11\IJ lh P,1w ,J1l~'°'d ih~ll 111/ll•IQ\lill t11d 111 
Of!M!::ll ba 111!1! 1nalau11 ana u1)fOJO. ,,11~ tN1t:1i :u1!1 .i: cu11I A. saill110J1 -.us !11 Jp;ifiu~ ill Ulil~ 
:.n ~· 9JW11 1 lO tit 1tcomnll'li'llf•U 111U1m31 oa 4511rt1lJly \ v~I 1112 v~UI t l\r.on ~41•! 111 JllV<•11::y In 
•l(tll :;a lne ltQI .~J)l !\1101.\ffo-i libUIO.,.. AOWl11«~ 1mlll ·~ cisura llllrtDUUlC '"Ulltl!nl I! I . llftO "' 
tfi11lr:a!ly 19n1ll1:ih111plolU4..,_l•oQ '''" "'ollm /ht11N~1 

CON DEl'rnAL - SUB-JECT TO PROTfCTIVE OROE.R 

~141!' 11111'1~ 

Mluml" hM~~4• ol dm1n1111111on 
I~~ i 1illJV 11111JJmy voli1111" ICAOIANI ~111116 1u111klM nV!I Ujlll • ¢/ '" ·~ u:v1111 ftl Ifft tilri n111v11 111111 

t.M)JMI r. flllll~ J\'16 11~\ Ill /lhul VlllN ~pple SlU~ UI 11!1 llll'IO t!illillliOn. mnit11!10 n -~ rM Dtllln 
llr:./U l'Allr.nl. u fla 11 ~. dl01tull• l'lillowlnv wli61 ~»vi I r ,, I I I • '""''' " "' lfm 111 ...... ,y,. 

1'11!1ol ~~mn1:11u11an 
11 a~:::' I• Ill r1111111. Oil\~ -fl I/ Oillllll\ of ~~pit AJ•C• AA1•" IV ''"'"" n, I "II\ """" 1 ~111•• I 

~I fli< U•lhrul rnu•l 1# C4ul1M4;I 11~! \(r ~1r.v1 lh4 1)1\l~fl l1lfh i;j/111~ mM1ll 1 II" 111111,.dll.!1< •t "" nl • 
1rolrrrtlal •IQll'\IV tvtrt latll o't11t of mo1111111111 

~ I Uttlf7'11 11lillall ly 
·I) Riii • mo111114" 1n111ti1 All11 1101 11m b11n &YIJMawM. 
51 P-111 nUr !.lluuld i:a11>rrlllli rn111 µuntu11 ,\hU. 4hm>lll >1nf tllvldn ivrtr #1/Vr.ar 111ln •11.1111• tlbi 
J •lfl 111111' ~11!\: lJQ!l\nnl~ 1111y .i111~1~1 he ld111m1J1cred \111001)11 Lu; ~1 encn OKlll.TRt'll!Y n10 
~ f lu~n lht v.u.UUAl1111~· 111ur w«h ,w1m 10 tn~•o 1~1111 j vi 1 
21 ~01111~]( IM 011\f/lo Pall I 11110 1amLut1·1•IOI 
31 Ulil a •ln n~ 1rn1l1110 I ~ p1111t lllw fi•llll~ •!\II vulor 111!0 UI • u.tl1111'llm1y ~"" i11n><!lllr t ~11111111 
" Rlnq \ht • • with (un r 10 mL 01 ..,JTer nd ocurrkis into fflO lunnut. 
- R1;~11111•1'1)) 1111n111n ptllflw rlliil1u11111 ll nllA!nr 

mr AOM IN151llllTIOll DP KAIJIA!I PtlLF:lS THflJIWJH A llA800ASllUC. lU8E SI DUl..<!J llQT l1E 
~TTfMPTID 

UOT1slO tf'3 ll~111 ·In lh MJu11manJ· 01 n..os1~0-lleg1mo111 
II 00•~1 n:tdt.Ht~µu11hll~n;r11 ulrlllr>;flll litly 111 IO dn•11ig 1111 J. I~ 111111\•lor.ci <Oyul11 Q '11UYC~rl 

II lhl• a~l\111TT1fl\I leadi \0 ,ITJI~ ijJ~ I 1nnlgts11. 11\U IS. ti biutul llllll" oalA lllllWI~ wli " ~l\OIA II 
1mlftitto1<4 -" 1 Wt>IY uuu ~ 111r; ".J!'"llf•, •011r11/lt1witnn 1nour~ 11 91vr 1JJ d1I 1nu 1vor 1J 111w11 11 

1111l!\.1Movw1 ~11111 o=ou 1inow-dt:11110 r 01mm a pµ1111Mnla1 du pl 1 Ulon-mmo rinJoesi~mar Dt 
wen 11• tll 1tn .. Ii ~•Int.II , ullli lln0111ll• In Im fl ~O.t . V'7Slflll 1•1 lnflll ~ m ri 111 •Jlf.1111 •II 

1pp11101• tr bftlm-1at!'161ln imin ro~llll 111C1 QD101a si~t ~hii:i'- Th 111Dln A1Xt1m;11.11on mt lfa:iffgom111MI o/ 
)(ADI U\yulU '"' n 1tQ111•ill Ot lOVI l11 ~0""' 

Cmal on otintr1p~ 
'NJion lhc p•1lu 11l 11a lO•Q•r tt~w• llm~py wll" ilAOI~ q»t.Ulu , -bJU 1M11IU Ce 1111 "~ q( ~u • llv lo 

1rmnr ~11n111\ll ymplom1 orwl1nd1twa1In1110 pny11 uy dtp1ndt~I p llehL 
tdnor~!an lrom ~AO!All 10 011101 b 11oa1o·n11,•u 0111 Mnr 1 ~10• '11.rm11r111on• 
i<:a.orA~ nnJ 0\0eqtllVatlll lo O)h~ ~11.11od·16IU-"'llllllgnif\ p!CPA•~l.Cfn1 AUOllllilh lb· D lli n ilo&lf I t. 

<-ult IJIU/ •1111u1M ~) mo1ptm1A ,. yJll.l /In lr11nr Mll lAN ''"'" nbrii\llh Mlt~lun •II l•lldACl·•"-
"J!lll'llll" ~I ; , lh. GIOfl'!r Im~ ol marpl\lf\t 11>m l(AOJAll rt:IUU~1P !•OUe<id rri1All~W11 fr' ln"1 
n11ni111u 1!) fllll;:ffll 11111n1n111f'IAll\r:t111\~ll1111't 111111 1 11~ 1notw 1~1n~ morplnr1• grn1111~1 ~. C~n-.r~.1111 11u•1 
Mm~~ 11111\ .1111 ro1.1l1UllyJ>~& Of onocu""!lom mQfphmt pro,nri.lluN1. "111 llao lo c1111or .~ai'lt 
,,:,1~~;;,~~;;r Qt 1n1q1~u 1 an IQ•>t• 1 lmno11 111t <:I •ii~ 1v111on nmJ ~w1111r1>I ''~" u• fill• m1 111> ~1.-

Cµ 11 ;u1116 liblll RADlAU1' 10 11tntOlal Oplnids 
Wllfl• i::ulll!'f'fliq 11 pllil'll lruin AAOll\ IQ om111m1 or10111S 111~ b lo ca.hrull.U! ,~ li!Ol~IMT ~Mt'11""1l 

do .i1111Tl•ll mf11QIC II llnltnl t flllf Cl 111 a leAGlr.d Y lul, ro1 eXll 111' 1U MIAI! 11 .. IJlll w .4 ~ , 
d 'QI l"o '" ., l'l\O!JllllM fl!' • '''"'"' ta•.11111 1:/iOIANI ' 1111! 1•1uujjj u 111 l\ul/I MOW/ dD •• llll! 111 

<H I o i>i••m tonvtrl\Vll IJltO of S, r!!Vlrlt lft ullrTI'lled 24 ho111 1111ltt.<I Ob 111111 l lx ll1•<Aod ~ll:iill:I 
111 t t1111111011 •lln;lnv lnlt!>1ll..JhmI.bi/ • ~o.lulll.illl!ll 
-01 1m¢1 to u 1!11111 11101t11u11lil o 1eme1it\morp\11111> " u loro pt11lflft llAk1119 .t&J no ol 1< Olli • ., , 

<11vmt lhft lM n111 3llY Oral l!ln1nl1!111llon or 1 oonvcrM" ra11ao.l 1 111q ol perei1\4ml 111111Jli11110 lllfmry rn; 
1 or.1 mo1pl1111ll. TI101t1lh1f1WL 12fJ mu oany pa 1 cnwa1!*Qu11em1n11~ m1<n 1Y11l•d """ •h?n I!\~ t!Mtt .11U1 

l•~U of 1/11 ,n1 1111110. 1$ llllo 0\•911 '' 4111••!!0 li 11 ln\11il trill o 
Tiiis i~p 1 uvatr 11 likcfll Ii> 1tqu11 110~•0.1 1nnruu 111 tn! Pt•I .~ l\11111• 101 wiy 11sll1n1• 0111 • 

""""m uNc~ l111c u ' n 1t 1 1 II~•) 10 1iso nv~!J\Dl~ lll!n trylrio lu rs1~011~~ II flllil'fl~nl niis~ Ill 11 
llllllllJ11. 

S1t81y i~ h•~dllno 
IO\DlAll C1ps111u: C:Ollflln 01ntpbl11t :11/111• <1h1un 1t wnll~ll~d 111JJ.11ni:1 111111i11 .!.:.h.,hno II nl tn• 

C~1111oflfd V~·'~ 111;1, t.IOrtll\tt 11~ ~If uulo• , 1 LI lo IY r~wn 111d rnl:lm 111d lJtlllil ne !lll1dll!J 
t.<11dl11~v f!;\Jf0ott JITd tf1elr b111mu >n1111lo 'tir 1nr1t11t1tu IO'llW111 ~n KADIA'1: '"' "'' thst tlf no hinw11 

11 .. uea 
IWllAH 1111 bf 1a1ge1ta I lhlll inn nl~llr<.IUO w 1 llTllll I. . Ht.1111 &, •• p10, ... , n.1. lllfl1Jtd to11l.1tl ll1ill 

" l•I pn\1on111nw1 U n~ln9 111••11.1 or !It.ii Ctu1\10Ua.d Sl/bS\llll1 • ~ut~QtlJV lor•rtlonn:tlloll QI\ l•IJ'fl l'O M!•Ml 
llld ailKI •~Ill 01 Otvellloq of ln iJ l)rva~ . 

"4\0IA UDll\l,ll ol t;lu~•l1 11310 p I (In l:i!PGllll m11~ 1 0lf\11 ll'l'Vm•1 CO~I·~ mlUohll ;ii111t& 11ellt\C I al 
~ na ~bl\1illar.a11rrg llsl to nt~llh c.t1t 1~0/R1:r~ KADI/II/ · Q ulo on~~'~ tO clf~r•l<lll n m 1 0111 
hV tfto ll!"•ITll p111111r. •••I ~ ... 1111 ~· '"'O'~'" •rm hOutd MJl1l•O' 1W11nl11Qfv 
HD\¥ SUPPLIED 
KAOI :ari<ul" ~0 111)11nv1hll# \0 tlll•1'/lllll Oj "'" -l\101ed p~ltmlll illXlll~ '.11/lllDl'Q' 
~Ull~I• •NI Ill lVllliOIA IA Vt<I ao1 11rcno1111. 

!llJI V~llalt OJ mOlf!f\lil' 

QIJy p111\1od ~·Ith lO mQ "0 1110 Ill" ,, t.i.n•ul /1'11111'1 OD•~·~ 0 11n11100 •11111 ~~OIAN 1~d Vfllow Vlll<WO 
C'lp;ulos ; 1 ~•U1J11ll10 In b0\11115 of 1001/IOC e:J85T 22.>Tl f. 

aQ 111a in~ <£p1111 blu1 'l\u •I up1que 1 llJlllllll'l wllh YA l WI hll11tw1111R1 ~111'0" ~·~v 1111 v11111 mrno 
C\p&11leuro1Jllpl~ 111 bo111 ·o11UO' (tine mssr~ 5.11 

50 100 Sitt 1 Cjpwl Llur ~o1~ut u Mini ~ w1lh AlllAN 1na uh.., 0~•1 11 bu•lv vnnllld Hllh • 11 nig 
t;'mulr.111 l'llllV« I Qttl Qf!OO{IDC«lW~HI/, 

60 mg ~ftt t il.1P•ll ~ utn OQlj[IC ::Ill AIUlllC Villll KNllAN 1111 Uli lK· :1 II 0111tv 1ort••l \Yllll !I I 
~nm~ Art Mnllt0.1n bOlllft• of 100 lrl[Jt; i;aBSl'·a?~H I 

80 IHQ •;II 0 UJll1tl6. fi~n( OlllnQ4 OPlGn• Cl~ ~11nh,d \·rl ~ Atl!All In~ llV/•1 •11""Y "l 111• llnll\' ~1mli:tl Mi i• 
80 ·~g ~~ul•• I ~VPllfil ~11 UQlllo•<il too (NOC 038Si~lt ll . 

!O JJrJJ ''' 0 e.i11sulo, 011111 oµ~q118 tA? prhtlod wUJl !IAfl(MI ml D11~0 or1o1;nit i\1111~. ru101nd wUn 100 '"" 
~101111110/f t11µpll!U '" ~pwn ~1 11>0 (NOC G3B57·3N· I !) 

20Q 11\Q i1t• 0 Upllil ' l1on1 Ow1·in llµqUtC..Mlln lll(l l'lf ll\ l\AUll\N nn Ufil II"' "'' Op•11u• h1Hly ~1lnl•~ 111111 
~O~ mo Cip VI~~ •I "'IDPlii:d ·I~ bQllles of 1)11 CNDC WJaSMi'M 11 

9\brt • l'!i'C: (71'fl.ullll111 111 pcrn11ll•O IC H' ·"l\l' C: ( . • ~· 11-nilid l1111n 1111111 11~ n1111w\or 
~'" In l•d ll/lltle,.....!IJlnl, c~llJlpro.oJ llUhl·r~1rilln1 tomoln~r 

C:AUTI OI DEA Ord;r ~ Req~ roo. 

DIA/I 11 1 111s1t1 a II• cntllk. 
K~tHMI "l i1~61mf•k ~·1111~ by Mf\1'~11111 Prumltd Prrill.~s 01~ Ion tmr 

Ma11UIA111u1 I lb/ Al~ll .. n1• 81inutiJI Pro~nr.l• Ol•l1jm1 h• 
a~ N.t1w •ula ud vc1111u 

llJl\1Y•Y1 f'(J UllBS~ 
,. av11 Olull m LI..!': 

ciOEl1 ll¥1:11<1t 
111J;111M1. 11.1 rmm v· 
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KADIAN4) 
Morphlne Sulfale ~ended·ReJease CapsUles 
KAOIAN l'll "111 1m~q 
'MDIArr-' 30 mg C;ipsul s 
KADlA~~ 50 ma caprnlti 
IU.OIA to nl{J \;I. ~~11111 
KAOll\Nl io mo Cll!~•Mu 
KAOIA 100 mg Clpsulft 
KAOIAll? ~on UI~ ~p.ul•I 
fl'Only 

WAR NINO: 
llAOIANo cont~ln' morphine C1Jlf3le1 an oplo1o1aganfs11nd1 $ch11tul1 11 con11oll1a wb•lt ntt, wlll11n •buse 
llJblllty slmllal In om11 plaid 1n1toes1111:. 11,ADIAll"' un' be 1b1111.A In 1 mannu cimll•1 to other oplo(d 
agonlMJ, 11511 or 1111~11 , Thll ihuuld Oe ~111ldt11~ Wh ~ 1•'1'l•ll~ln9 01 ~t.. 11 •1\llnO KAO!At~ 11\ tllu liaftl 
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Effect of Concomitant Ingestion of Alcohol on the In Vivo 

Pharmacokinetics of KADIAN (Morphine Sulfate 

Extended-Release) Capsules 
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Abstract: The recent withdrawal of hydromorphone hydrochloride extended-release capsules (Pal
ladone; Purdue Pharma LP .. Stamford, CT} from the market after pharmacokinetic data revealed a risk 

of alcohol-induced dose-dumping prompted a re-examination of the risk-benefit profiles of extended
release drugs. Although warnings on concomitant alcohol use are included on opioid product labels, 
further investigations of extended-release formulations to determine the risk of dose-dumping were 

recommended by the US Food and Drug Administration. The present study was undertaken to assess 
the single-dose relative bioavailability of polymer-coated, extended-release morphine sulfate cap

sules (KADIAN, 100 mg; Alpharma Pharmaceuticals LLC, Piscataway, NJ). This open-label, randomized, 
3-way crossover study with an additional index arm, conducted among 32 healthy male volunteers, 
found no significant evidence of a formulation interaction between KADIAN and alcohol, in vivo. The 

pharmacokinetics of serum morphine did not differ significantly among subjects taking KADIAN with 
water (fasted) or with 240 ml 40% alcohol under fasted or fed conditions. Analysis of variance ratios 

of least-squares means for In-transformed AUCOO and Cmax satisfied the criteria (90% confidence 
intervals within 80%-125%) to declare no drug formulation interaction among the KADIAN regimens 
dosed with alcohol compared with KADIAN taken with water. There were no serious adverse events 

or deaths reported during the study. 
Perspective: Because of the high rate of alcohol use in the United States, the potential for drug

alcohol interactions is an important clinical concern. Although it is recommended that alcohol not be 

used while the patient is taking opioids, results of this in vivo study indicate that the risk of a/coho/

induced dose-dumping in connection with the use of KADIAN is negligible. 
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A
lcohol enhances the effects of opioids on t he cen
tral nervous system (CNS), and even moderat e 
drinking may pose a risk of potential drug-drug 

interaction.20 Result s of the 2005 National Survey on 
Drug Use and Health indicate a high rate of alcohol use 
among Americans. Sixty-seven percent of those aged 21 
to 25 years, and nearly half of those aged 60 to 64 years, 
had consumed alcohol in the previous month.13 The 
Drug Abuse Warning Network (DAWN) reported that 

concomitant use of alcohol and pharmaceut icals, with or 
without other ill icit drugs, account ed for 13.5% of t ot al 
drug-related emergency room visits in 2005.1 2 The possi
bility of concomitant use of alcohol with pain medica
t ion, including opioids, is a reasonable concern. The dan
gers of concomitant consumption of alcohol and 
extended-release opioids have recently attracted atten
t ion in t he scientif ic and regulatory arenas. 

Extended-release formulations contain enough opioid 
to provide analgesia over the dosing interval, generally 
12 to 24 hours. There are several strategies used in creating 
extended-release tablets and capsules. Tablet formulations 
contain opioid enmeshed with in a matrix consisting of 
polymers that are hydrophobic, hydrophilic, or combina
tions of more than 1 type of polymer.7

·
1 1 On tablet in

gestion, the hydrophilic polymer swells in the gastroin
t estinal (GI) fl uid . Drug release can be cont rolled by t he 
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rates of diffusion of liquid into the tablet and diffusion 
of drug into the system, or by the partition coefficients of 
the drug between the 2 polymer types.7

•
9

• 
11 Some tablet 

formulations may use 2 types of hydrophobic polymer 
matrices, which enable dual control: One component can 
be released immediately upon contact with GI fluids, and 
a sustained-release component can be released by 
slower diffusion through the matrix pores. 10

• 
11 

Capsule formulations adsorb morphine onto an inert 
core bead, which is then enclosed within a polymer coat
ing. The chemistry of the polymer (hydrophobicity, pH 
dependence) surrounding each bead controls the rate of 
release of active drug.1

•
3 .4.

19 One formulation uses fu
maric acid as an osmotic agent and local pH modifier. 
Inclusion of beads that are not enclosed within a rate
limiting polymer produces immediate-release beads.2 

After a pharmacokinetic (PK) study in healthy volun
teers indicated a potentially fatal interaction between 
alcohol and hydromorphone hydrochloride extended
release capsules (Palladone; Purdue Pharma L.P., Stam
ford, CT), the US Food and Drug Admin istration (FDA) 
requested the removal of this opioid from the market. In 
the study, co-ingestion of Palladone with 240 ml (8 oz) of 
40% (80 proof) alcohol raised peak plasma hydromor
phone concentrations approximately 6-fold, compared 
with ingestion with water. One subject in this study ex
perienced a 16-fold increase in peak plasma hydromor
phone concentrations after ingesting Palladone with 
40% alcohol compared with water. 19 Of interest, the in 
vivo PK study showed that lower concentrations of alco
hol, eg, a mixed drink (20% alcohol) or beer (4% alco
hol), also led to potentially serious increases in hydro
morphone concentrations. 14 

After the withdrawal of Palladone from the market, 
the FDA recommended that makers of other extended
release formulations conduct investigations to determine 
the risk of alcohol-induced dose-dumping, whereby al
cohol interacts with the extended-release characteristics 
to yield unintended, rapid drug release in a short period 
of time.6

• 1
4 In vitro studies conducted with an extended

release formulation of morphine sulfate (AVINZA; King 
Pharmaceuticals, Inc., Bristol, TN) demonstrated acceler
ated release of morphine in buffer solutions containing 
ethanol. As a result, the AVINZA label was revised to 
warn against consumption of alcohol and use of medica
tions containing alcohol while taking the product.2•

5 

Similar information was placed as a Black Box Warning 
for extended-release oxymorphone hydrochloride (OPANA 
ER; Endo Pharmaceuticals, Chadds Ford, PA) due to results 
of an in vivo study examining the effect of alcohol on the 
bioavailability of a single 40-mg dose in healthy fasted vol
unteers.8 

The current study was conducted to assess the single
dose bioavailabi lity of morphine sulfate extended-release 
capsules (KADIAN; Alpharma Pharmaceuticals LLC, Pis
cataway, NJ) when dosed with alcohol in the fasted 
and fed cond itions relative to KADIAN administered 
with water. 
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The objective of this study was to compare the single
dose relative bioavailability of KADIAN (100 mg) when 
dosed with alcohol under fasted and fed conditions ver
sus water. 

Participants 
Participants were opioid-naive, healthy, adult male 

volunteers (N 32) with a mean age of 24 years (range, 
21-37 years). To be eligible for participation, subjects 
were required to have a history of moderate alcohol con
sumption, operationally defined as at least 7 to 21 units 
of alcohol per week, with 1 alcohol unit equivalent to 12 
oz of beer or 1.5 oz of 80-proof (40% alcohol) distilled 
spirits. The inclusion criteria also specified that subjects 
were nonsmokers for at least 3 months or light smokers 
( < 1 O pack-years), were within 20% of their ideal weight, 
and had no clinically significant laboratory abnormalities 
during screening. Exclusion criteria included history of 
alcoholism or drug abuse; history of no alcohol intake; 
less than moderate, or excessive alcohol intake; history 
or presence of significant cardiovascular, pulmonary, he
patic, renal, hematologic, GI, endocrine, immunologic, 
dermatologic, neurologic, or psychiatric disease; hyper
sensitivity to morphine, other opioids, or opioid antago
nists; and other physical or laboratory abnormalities con
sidered clinically significant. The protocol for this study 
was approved by the MDS Pharma Services institutional 
review board, and informed consent was obtained from 
each participant. 

Study Design 
This was an open-label, single-dose, 3-way crossover 

PK drug interaction study between 100 mg KADIAN and 
40% alcohol in the fasted and fed conditions and 100 mg 
KADIAN with water administered in a randomized fash
ion. Pharmacokinetics of an immediate-release mor
phine oral solution (20 mg) without alcohol in the fasted 
condition, as an index arm, were explored during the 
fourth period. 

Typically, subjects enrolled in PK studies are healthy, 
opioid-naive, adult volunteers. As such, it is common 
practice to provide 1 or more oral administrations of the 
opioid receptor antagonist, naltrexone hydrochloride, 
before dosing with an opioid to attenuate opioid-in
duced adverse events (AEs), in particular, vomiting and 
respiratory depression. Therefore, in this study, naltrex
one hydrochloride (50 mg tablet) was administered with 
240 ml of water at 12 hours and 2 hours before treat
ment. 

Regimens 
Subjects were randomly assigned to begin with 1 of the 

following regimens: 
• Regimen A: KADIAN 100 mg + 240 ml 40% alcohol 

(four 60-ml shots of 40% (80-proof] alcohol (101 ml 
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190-proof Everclear (Luxco, St. Louis, MO), 139 ml 
water]) under fasted conditions 

• Regimen B: KADIAN 100 mg + 240 ml 40% alcohol 
(four 60-ml shots of 40% [80-proof] alcohol) imme
diately after ingestion of a standard FDA high-fat 
meal 

• Regimen C: KADIAN 100 mg + 240 ml water under 
fasted conditions 

Subjects were required to consume all alcohol (or wa
ter) within 20 minutes of dosing. 

All subjects who completed the study then received the 
following regimen during period 4: 

• Regimen D: Concentrated oral morphine solution 
(20 mg/5 ml) 5 ml + 235 ml water under fasted 
conditions 

Procedures 
Subjects assigned to regimens A, B, or C were housed at 

the study center from at least 15 hours before dosing 
until 36 hours after dosing. They returned for a 48-hour 
blood sample. Subjects assigned to regimen D were 
housed until completion of the 24-hour blood sample. At 
check-in, each subject was screened for alcohol and var
ious controlled substances. In addition, serum aspartate 
transaminase, serum alanine transaminase, and serum 
amylase assessments were repeated at each check-in, 
whereas hemoglobin and hematocrit were assessed at 
check-in for subjects in regimens C and D. 

All subjects were fed according to a standardized meal 
schedule. For those undergoing the fasted regimens (A, 

C, and D), food was restricted from 10 hours before dos
ing until 4 hours after dosing. Subjects assigned to regi
men B consumed a standard high-fat breakfast within 30 
minutes before dosing. A 7-day washout period sepa
rated each regimen. 

Pharmacokinetic blood sampling (ie, serum morphine 
and metabolites) took place before dosing and at the 
following time intervals after dosing for regimens A, B, 
and C: 0.33, 0.67, 1.0, 1.5, 2.0, 2.5, 3.0, 4.0, 6.0, 7.0, 8.0, 
9.0, 10, 12, 18, 24, 36, and 48 hours. For reg imen D, blood 
samples were collected before dosing and at 0.33, 0.67, 
1.0, 1.5, 2.0, 2.5, 3.0, 4.0, 6.0, 8.0, 10, 12, and 24 hours 
after dosing. An overview of the study design is pre
sented in Fig 1. 

Pharmacokinetic Analyses 
Pharmacokinetic measurements for serum morphine, 

morphine-3-glucuronide, and morphine-6-glucuronide 

Admission to 
study center, 
randomization 

Screening 

l 
~28day1 - 14.8 h - 12 h - 11 h 

Dosing 

-2 h --0.5 h Oh 

~1 5h 

Effect of Alcohol on Pharmacokinetics of KADIAN 

included the following parameters: AUC0 _v the area un
der the serum concentration versus time curve, from 
time 0 to the last measurable concentration, as calcu
lated by the linear trapezoidal method; AUC=, the area 
under the serum concentration versus time curve from 
time 0 to infinity, calculated as the sum of AUC0_t plus the 
ratio of the last measurable serum concentration to the 
elimination rate constant; percentage of AUC extrapo
lated; Cmax' the maximum measured serum concentration 
over the time span specified; T max• the time of the maxi
mum measured serum concentration; ke1, the apparent 
first-order terminal elimination rate constant calculated 
from a semilogarithmic plot of the serum concentration 
versus time curve; and t y,, the apparent first-order terminal 
elimination half-life calculated as 0.693/kei· 

Statistical Analyses 
Analyses of variance (ANOVA) were performed on 

the In-transformed AUC0 _v AUCu and Cmax PK param
eters for regimens A, B, and C. Each ANOVA included 
calcu lation of ratios of least-squares means (LSMs), the 
differences between regimen LSMs, and the standard 
error associated with these differences. LSMs ratios 
were expressed as a percentage relative to the refer
ence regimen (C). The comparisons of interest were A 
versus C and B versus C. In addition, A versus D (the oral 
morphine solution) was compared for investigational 
purposes. Ninety percent confidence intervals (Cls) for 
the ratios of the LS Ms of regimens A and B, relative to 
regimen C, were calculated from the In-transformed 
AUC00 and Cmax data. Calculation of these 90% Cls was 
consistent with the statistical test for bioequivalence. 
Trad itional criteria for bioequivalence recommend 
that ratios for AUC00 and Cmax fall within the limits of 
80% to 125%.16

-
18 

Safety Assessments 
Safety and tolerability were assessed by monitoring 

AEs, clinical laboratory results, vital signs, ECGs, and 
physical examinations. In addition, alcohol blood tests 
and alcohol breath tests were performed. 

Results 
The study population consisted of 32 adult male vol 

unteers, with a mean age of 24 yea rs (range, 21 - 37 
years), mean height of 182 cm (range, 168-193 cm), 

48 

Washout 
Regimen D RegirnensA.B,C Regimens A.B,C 
leaves study leave study return for 

<enter tenter blood draw 

24h 36 h 48 h 7 days 

D) 

Figure 1. Study design. 
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Figure 2. Mean serum morphine concentration-time profiles 
for all subjects with evaluable data. 

and mean weight of 81 .0 kg (range, 70.8-99.8 kg) . Of 
the 32 subjects enrolled in the study, PK analyses were 
performed on data from 27 subjects, as 5 subjects did 
not complete at least 2 study periods enabling a com
parison either of regimens A versus C or B versus C. One 
subject was included in the PK analysis but excluded 
from the ANOVA because of a protocol deviation (reg
imen C was not admin istered). Seven subjects discon
tinued the study, 5 due to AEs (3 due to vomiting, 1 
due to chest pain, and 1 due to streptococcal pharyn
gitis), 1 due t o a posit ive urine drug screen for amphet
amines, and 1 who withdrew from the study before 
starting regimen D. 

Pharmacokinetic Results 
Mean serum morphine concentration-time profiles for 

all subjects with evaluable data are illustrated in Fig 2. 
The serum morphine profile after coadministration 
of regimens A (KADIAN + 40% alcohol fasted) or B 
(KADIAN + 40% alcohol fed) w as comparable to these
rum morphine profile after regimen C (KADIAN + wa
ter). Peak absorption was reached at a median T max of 8 
hours after dosing for all 3 regimens. The serum profile 
of regimen D (oral morphine solution, 20 mg) is also 
displayed in Fig 2 for visual comparison with the extended
release morphine time-release profiles. 

The FDA Guidance for Industry regarding bioavailabil
ity and bioequivalence studies for orally administered 
drugs recommends that data from subjects taking mod
ified-release products who experience vomiting at any 
time during the dosing interval (12 hours for KADIAN) 
can be excluded from statistical analyses.17 

Eleven subjects who were included in t he overa ll anal
ysis vomited at times ranging from 0.17 to 11.85 hours 
after administration of regimen A. Five of them also 
vomited after administration of regimen B, at t imes 
ranging from 0.08 to 7.85 hours. No subject vomited af
ter taking regimen C, with the except ion of 1 subject 
who vomited but also had strep t hroat and was with
drawn from the study. The mean serum morphine con
centrat ion-time profile for the group of subjects exclud
ing those who had vomit ed w ithin 12 hours of dosing 
was similar to the group that included all subjects. Fig 3 
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displays the mean serum morphine concentration-time 
profiles for these subjects. 

Both profiles demonstrate that the extended-release 
characteristics of KADIAN were maintained in the pres
ence of alcohol. A summary of the PK parameters for all 
subjects with evaluable data, as well as the group exclud
ing patients who had vomited within 12 hours, is pre
sented in Table 1. 

Overall mean exposure (AUC) was similar between the 
KADIAN regimens (A, B, and C), and to reg imen D when 
dose-normalized to 100 mg. Mean (max for regimens A, 
B, and C were similar and were approximately one
fourth of the dose-normalized ( max for regimen D. Me
dian T max was 8.0 hours (range, 2.5 to 18 hours) for all 3 
KADIAN regimens. The mean t y, for KADIAN was approx
imately 11 hours. 

The ANOVA ratios of LSMs for AUC and (max are pre
sented in Table 2. This table includes all subjects who had 
PK data for a comparison of interest, either regimens A/C 
and/or regimens B/C (n = 26 for all subjects; n = 21 for all 
subjects excluding those who vomited within the 12-
hour dosing interval). Comparisons of regimens A/C and 
B/C 90% Cls for the ratio of geometric means for AUC= 
and ( m ax were within the 80% to 125% acceptance 
range for Cl boundaries to declare no drug formulation 
interaction. 

In addition, individual subject ( m ax ratios of regimens 
A/C versus B/C were calculated. The ratios were simi lar 
for most subjects. This trend is depicted in Fig 4. (max 

ratios ranged from 0.43 to 1.89 (overall median, 1.00), 
with the exception of 1 subject whose ( max ratio was 4.54 
for regimen A versus C. For this subject, the serum mor
phine concentration-time profile after regimen A still 
showed a time-release pattern consistent with an ex
tended-release formulation . The T max was 6 hours, and 
( max was approximately 42% lower than the dose
normal ized mean ( max for regimen D (oral morphine 
solution), which suggests the extended-release mecha
nism of KADIAN was not affected. The data also include 
1 subject who did not consume the fourth shot of alcohol 
in regimen A due to an AE (vomiting), but whose PK 
values fell within the range for those of the other sub
jects. 

18 

16 

'.J' 
w.€ 
c en 
·- c .<::: ~ 

!:-c 10 
0 0 
E'.;:; 

"' 8 
E .-, 
:J c 6 
~ w 
Q) v 
VIC 4 0 

v 
2 

0 
0 

- A: KADIAN (100 mg)+ alcohol fasted (n = 16) 
-- B: KA DIAN ( 100 mg)+ alcohol fed (n = 22) 
..... C: KADIAN ( 100 rng) + water fasted (n = 26) 
- o - D: Morphine (20 rng) solution fasted (n = 25) 

4 8 12 16 20 24 28 32 36 40 44 48 
Time (hours post-dose) 

Figure 3. Mean serum morphine concent ration-time profiles 
excluding subjects w ith emesis within t he 12-hour dosing inter
val. 
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Table 1. Summary of Serum Morphine Pharmacokinetic Parameters 

REGIMEN A REGIMEN 8 REGIMEN C REGIMEN D 

KAO/AN + ALCOHOL KAO/AN + ALCOHOL KAO/AN + WATER DOSE-NORMALIZED OS + 
PARAMETER FASTED FED FASTED WATER FASTED 

Al l subjects with evaluable 
pharmacokinetic data 

AUC 0_,• (ng · h/ml) 271.80 (35.5) (n = 27) 279.33 (29.3) (n = 25) 307.2 (32.2) (n = 26) 231.8 (3 1.6) (n = 25) 
AUC~"* (ng · h/ml) 300.68 (39 2) (n = 26) 301.6 (33 7) (n = 25) 337.28 (33 3) (n = 26) 347 8 (27 2) (n = 18) 
Cmax" (ng/ml) 16 95 (42 .1) (n = 27) 15.71 (30 3) (n = 25) 16.46 (32 9) (n = 26) 68.4 (39 O) (n = 25) 
T max b (h) 8.0 (4- 24) (n = 27) 80(2.5- 18)(n = 25) 8.0 (6- 18) (n = 26) 0.67 (0.33- 1. 5) (n = 25) 
t1;2 c* (h) 11.8 (4 89) (n 26) 10.8 (3 .20) (n = 25) 11 .6 (4 46) (n = 26) 14.3 (8.40) (n = 18) 

Excluding subjects with 
emesis within 12-hour 
dosing interval 

AUC 0_t" (ng · h/ml ) 283.22 (32.2) (n = 16) 290.37 (2 1.2) (n = 22) 307.2 (32.2) (n = 26) 23 1.8 (31.6) (n = 25) 
AUC "* (ng · h/mL) 305 74 (32 3) (n = 15) 31 1.36 (23.0) (n = 22) 337.28 (33 3) (n = 26) 347.8 (27 2) (n = 18) 
( max" (ng/ml) 16.96 (35.4) (n = 16) 16 03 (29. 1) (n = 22) 16.46 (32 9) (n = 26) 68.4 (39.0) (n = 25) 
T max b (h) 6.0 (4-24) (n = 16) 8.0 (4-18) (n = 22) 8.0 (6-18) (n = 26) 0.67 (0 33-1.5) (n = 25) 
t1;2 c* (h) 9 96 (3 11) (n 15) 10.5 (2.56) (n = 22) 11.6 (4.46) (n = 26) 14.3 (8.40) (n = 18) 

OS = oral morphine solution. 

•Geometric mean (CV%); bMedian (range); ' Ari thmetic mean (SD). 

*Extrapolated parameters AUC" and t 112 could not be est imated for some subjects. 

The morphine-3-glucuronides and morphine-6-glucu

ronides were also measured during the study. Mean se

rum morphine-3- and morphine-6-glucuronide concen
tration-time profiles are presented in Figs 5 and 6, 

respectively. Visual inspection of the mean profiles 

shows that although the mean peak concentrations with 
concomitant alcohol administration were slightly greater 

than the reference treatment, concentrations at the end 

of terminal elim ination phase were similar to the refer
ence t reatment. The mean profiles suggest that concom

itant alcohol administration did not adversely affect 

morphine metabolism, nor was there any evidence in the 
terminal phase to suggest the likelihood of metabolite 

Table 2. ANOVA Ratios of Least-Squares 
Means 

Subjects with at least 1 
comparison of interest 
(n = 26) 

AUC(ng · h/ml) 

Cmax (ng/ml) 

Subjects with at least 1 
comparison of interest 
excluding those with 
emesis within 12-hour 
dosing period (n = 21) 

AUC) ng · h/mL) 

(max (ng/ml) 

RATIO OF 90% CJ 
REGIMEN LSMs, % (LOWER," UPPER) 

A/C 89.1 80.3; 98.9 
B/C 89.7 80.7; 99.6 
A/C 102.3 89.5; 11 6.8 
B/C 98.0 85.5; 11 2.3 

A/C 96.3 89.4; 103.8 
B/C 94.6 88.7; 100.9 
A/C 107.6 93.5; 123.8 
B/C 100.9 89. 1;114.3 
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accumulation from multiple dosing with KADIAN and 
alcohol. Furthermore, ANOVA results for the In-trans

formed mean AUC ratios of LSMs provided Cls within 
80% to 125% for both metabolites, confirming that the 

total exposures of both metabolites were not signifi

cantly affected by alcohol coadministration. 

Safety Results 
There were no reported incidents of respiratory de

pression during the study, nor were there any serious AEs 

or deaths. Overall, 27 subjects (84%) experienced at least 

1 AE that was possibly or probably related to the adminis
tration of multiple drugs: 21 subjects (66%) wit h regimen A 

(KADIAN 100 mg + alcohol [fasted]), 19 subjects (59%) with 

regimen B (KADIAN 100 mg + alcohol [fed]), 7 subjects 
(22%) w ith regimen C (KADIAN 100 mg + water [fasted]), 

and 3 subjects (9%) with regimen D (morphine sulfate 20 

mg oral solution [fasted]) . Most AEs were mild to mod
erate, the most frequent being nausea {15 subjects), 

vomiting (15 subjects), headache (14 subjects), and som-
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Figure 4. Cmax ratio of KADIAN + alcohol versus KADIAN + 
water for each subject. 
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Abbreviation: M3G, morphine-3-glucuronide. 

Figure 5. Mean M3G concentration-time profile for all subjects. 

nolence (or "feels intoxicated," 12 subjects). The 1 severe 
AE, chest pain, was deemed unlikely to be related to the 
study regimen. All AEs resolved before the end of the 
study. There were no important changes in clinical labora
tory results, vital signs, ECGs, and physical examinations. 
Serum ethanol concentrations were determined to 10 
hours post-dose after regimens A and B for safety analysis. 
The rate and extent of absorption of ethanol was attenu
ated in the presence of food. 

Discussion 
No drug interaction between alcohol and KADIAN was 

observed in th is study. Furthermore, since the in vivo 
dat a suggest that rat e and extent of absorption of mor-

120 
::::J' 

100 E ...... 
Cl 

..s 
c 80 0 ·;; 
'll .... ..... 60 c: 
<II v c 
0 

40 v 
l? 
<D 
~ 
E 20 
::i 
I-
<II 
V\ 

0 
0 6 12 18 

phine from KADIAN dosed with alcohol under fasted or 
f ed conditions was similar to that of KADIAN given w ith 
water under fasted conditions, the extended-release 
mechanism of the KADIAN formulation was not signifi
cantly affected by 40% alcohol. The FDA has reviewed 
data from this study, has concurred that there is no in
teraction between KADIAN and alcohol in vivo when 
administered concomitant ly, and has not required any 
changes to the package insert. 1 5 

It is not yet known why some extended-release opioid 
formulations are subject t o dose-dumping in alcohol and 
others are not. Potential reasons may relate to the char
acteristics of the opioid or to the extended-release mech
anisms themselves. 

24 
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Abbreviat ion: M6G, morphine-6-glucuronide. 

Figure 6. Mean M6G concentration-time profile for all subjects. 
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The KADIAN shell is composed of a combination of 
pH-independent and pH-dependent water-soluble poly
mers interspersed within a water-insoluble polymer ma
trix. This unique combination results in pH-dependent 
drug release from KADIAN. Although the exact mecha
nism is not well understood, the poor solubility of the 
pH-dependent polymer, methacrylic acid copolymer, at 
low pH, may offer sufficient protection from coingested 
alcohol while the capsule is in the stomach, where alco
hol would be quickly absorbed. The copolymer then 
gradually dissolves with increasing pH as the capsule 
moves from the stomach through the GI tract to release 
the morphine sulfate. 

While KADIAN maintained its extended-release profile 
after co-ingestion with alcohol, consumption of alcohol 
with any morphine product, whether immediate- or ex
tended-release, is not recommended. All opioids, includ
ing KADIAN, may be expected to have additive effects 
and potentially serious outcomes when used in conjunc
tion with alcohol, other opioids, or illicit drugs that cause 
CNS depression.4 
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Effect of Alcohol on Pharmacokinetics of KADIAN 

In calling for careful evaluation of the potential for 
dose-dumping with extended-release dosage forms, the 
FDA acknowledged that product labeling and other 
means of informing patients about potential drug-alco
hol interactions may not always be effective. The devel

opment of extended-release formulations that are not 
sensitive to alcohol is a goal.6 Further investigations of 
social drinking and prolonged moderate alcohol intake 

may clarify the potential for drug interactions when ex
tended-release formulations are ingested with alcohol. 

KADIAN is a registered trademark. KADIAN is a trade

mark owned by Alpharma Pharmaceuticals LLC. All other 
brand names are the property of their respective owners. 
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