CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:
18-612/5022

20-066/5004

ADMINISTRATIVE and CORRESPONDENCE
DOCUMENTS




Public Health Service

AT
o Ty

C DEPARTMENT OF HEALTH & HUMAN SERVICES
"l

(5

Foad and Drug Administration
Rockville MD 20857

HIALY;
ot e,

December 13, 1994

NDA 18-612

Marion Merrell Dow

P.0. Box 9627
Kansas City, MO 64134-0627

Attention: Elaine Waller

Dear Ms. Waller
We acknowledge receipt of your supplemental application for the

following:

Name of Drug: Nicorette (nicotine polacrilex)

NDA Number: 18-612

Supplement Number : 5-022

Date of Supplemeht: December 9, 1994

Date of Receipt: December 12, 1994

Should you have any questions, please contact

Sharon Schmidt
Project Manager
(301) 443-3741

Sincerely yours,
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For Project Manager

Pilot Drug Evaluation Staff,

HFD-007
Center for Drug Evaluation and

Research

e




MARION MERRELL DOW INC.

Kawsas City, Missonrsi 64134-0627
NDA SUPPL FCR b £é Telephone: 816/966-5000

December 9, 1994

Food and Drug Administration
Center for Drug Evaluation and Reseaj
Pilot Drug Evaluation Staff, HFD-00
Document Control Room: 9B-45
5600 Fishers Lane

Rockville, MD 20857

SUBJECT: NDA 20-066 NDA 18-612 v
Nicorette® DS Nicorette®
(nicotine polacrilex) {(nicotine polacrilex)
Gentlemen:

This supplement to NDA 18-612 and NDA 20-066 contains information establishing the safe and
effective use of Nicorette® in an over-the-counter (OTC) setting. Nicorette®, in numerous well-
controlled trials, has been shown to be safe and effective in helping individuals to quit smoking.
The data contained within this supplement proves that Nicorette®, when utilized in an OTC
naturalistic setting, has a similar efficacy and safety profile to that seen with average prescription
usage. This supplement provides convincing evidence that Nicorette® can be adequately used by

. consumers without physician oversight.

Cigarettes and other tobacco products are widely available in this country. Cigarette smoking
is the leading preventable cause of premature death and disease in the United States. Despite
over 30 years of progress in reducing the prevalence of smoking in the U.S., approximately 46
million adult Americans continue to smoke. These 46 million adults constitute 25.7 % of the adult
population in the United States. If this smoking prevalence continues, it will result in hundreds
of thousands of premature deaths annually, well into the next century, The public health
implications of continuing our society’s smoking pattern are significant. Besides the harm
smoking causes to direct users, the EPA recently disclosed the potential harm to non-users,
through second hand smoke. An important factor, not to be overlookead, is the emotional trauma
upon family and friends who provide support for a smoker’s eventual health problems. All of
these well-known variables point to a large negative impact to our public health.

We know that many smokers recognize the health risks associated with smoking. This equates
to a large number of smokers who attempt to quit annually. We alsc know that the majority of
smokers who atiempt to quit will not seek a physician’s help in the quit attempt. Switching
Nicorette® from prescription only to an OTC product is a way to increase access to a proven
smoking cessation aid. The data presented in this supplement establish that the numbers of
individuals successfully quitting will significantly increase by switching Nicorette® from Rx to
OTC status,

Nicorette® is currently marketed in over 50 countries and has over 10 years of postmarketing
experience in the U.S., and as much as 16 years of postmarketing experience in several other
countries. Such broad safety experience has led to the availability of Nicorette® without
prescription in 33 countries.
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This supplement was developed through an interactive process with FDA, including both the Pilot
Division and the OTC Office.  There were several face-to-face meetings, numerous
teleconferences and many FAXes involved in the submission’s evolution.

The submission contains two readability studies and five label comprehension studies. The
Nicorette® OTC intervention package consists of outer carton labeling, Nicorette® product, a
User’s Guide, and an audio cassette. Assessing label comprehension was an iterative process
which began with readability studies in which adjustments were made to achieve the desired
reading level. Likewise, studies to evaluate understandability and intention-to-act were
conducted, labels were revised, and testing was carried out on revised labels to increase the level
of understanding and the intention-to-act.

There are five usage studies included with this submission. Two of the usage studies involved
Nicorette® OTC and evaluated nearly 3000 participants. One is a long term follow-up to the two
simulated OTC use studies, and the other two involve real world use of prescription Nicorette®,
In conjunction with the FDA, it was determined that the Nicorette® OTC usage studies would be
designed as open-label, observational studies with no internal comparator, focusing on the ability
of participants to self-select, to identify and deal with treatment-emergent events, and to establish
an OTC quit rate. The OTC usage studies were as naturalistic as possible in simulating an OTC
environment, both in their recruitment methods and in the conduct of the studies which allowed
“all-comers” to self-select for treatment. Participants had minimal to no contact with the
investigator and relied entirely on labeled instructions. The adequacy of the OTC labeling to
allow appropriate self-selection, as well as the safe and effective use of Nicorette® was
established. The study design agreed upon with FDA to establish the average prescription
Nicorette® quit rate was a nationwide survey of patients who had filled Nicorette® prescriptions,
ie "real world" use. Data derived from these studies establish comparable efficacy between Rx
and OTC usage.

These supplements provide data which reiterate Nicorette®'s well-established efficacy and safety
profile. Inaddition, this data package provides overwhelming evidence of Nicorette®’s suitability
as an OTC product.

As we discussed in our teleconference with the Pilot Division on December 2, 1994, the full
supplement is being sent to Nicorette® DS, NDA 20-066 (4 mg), and a cover letter only to
Nicorette®, NDA 18-612 (2 mg). Also discussed was our agreement with Mr. Mike Jones
concerning the requirement to pay only one user fee for these submissions. Included with both
submissions is a User Fee Cover Sheet. A check has been submitted for one of the NDA
supplements. On the other supplement’s User Fee Cover Sheet, we have referenced the user fee
ID number.
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Marion Merrell Dow Inc. certifies that we did not and will not use in any capacity the services
of any person debarred under Section 306(a) or (b), in conjunction with this application.

SmithKline Beecham Consumer Healthcare has authorized Marion Merrell Dow Inc. to submit
the attached supplemental NDA on their behalf and to communicate directly with FDA regarding
this supplement to NDA 18-612 and NDA 20-066.
ﬂ )
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Please be advised that we consider all information in this submission to NDA 18-612 and NDA
20-066 confidential as provided in Title 21, Section 314.430 of the Code of Federal Regulations.
We request that only specific authorization by Marion Merrell Dow Inc. will allow the Food and
Drug Administration to reference this information.

If you have any questions, please contact Ms. Lorie Stewart at {816) 966-5170.
Sincerely,

P > .

Elaine Waller, PharmD
Vice President, US Regulatory Affairs
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See Instructions on Reverse Before Completing This Form.

1. APPLICANT'S NAME AND ADDRESS

MARION MERRELL DOW INC.
P. 0. Box 9627
KANSAS CITY, MO 64134~-0627

2. USER FEE BILLING NAME, ADDRESS, AND CONTACT

D. JEFFREY KEYSER
MARION MERRELL DOW INC.
10236 MARTION PARK DRIVE

.| KANSAS CITY, MO 64137
3. TELEPHONE NUMBER (Include Area Codle)
(816) 966~ 5000
4. PRODUCT NAME .
NICORETTE
S. DOES THIS APPLICATION CONTAIN CLINICAL DATA? 4] YES O NO

; IF YOUR RESPONSE IS "NO” AND THIS IS FOR A SUPPLEMENT, STOP HERE AND SIGN THIS FORM.

[ 6. USER FEE 1D NUMBER
2698

7. LICENSE NUMBERNDA NUMBER

NOL8612Z

8. IS THIS APPLICATION COVERED BY ANY OF THE FOLLOWING USER FEE EXCLUSIONS? IF 50, CHECK THE APPLICABLE EXCLUSION.

[0  ALARGE VOLUME PARENTERAL DRUG PRODUCT O THE APPLICATION IS SUBMITTED UNDER S05(b)(2)
APPROVED BEFORE 9/1/92 {See reverse before checking box.)
] ANINSULIN PRODUCT SUBMITTED UNDER 506
7 FOR BIOLOGICAL PRODUCTS ONLY
O WHOLE BLOOD OR BLOOD COMPONENT FOR a A CRUDE ALLERGEN!C EXTRACT PRODUCT
TRANSFUSION
O SOVINE BLOOD PRODUCT FOR TOPICAL 0 AN “IN VITRO" DIAGNOSTIC BIOLOGIC PRODUCT
APPLICATION LICENSED BEFORE 9/1/92 LICENSED UNDER 351 OF THE PHS ACT
9. 3. HAS THIS APPLICATION QUALIFIED FOR A SMALL BUSINESS EXCEPTION? O YES NO
(See reverse if answered YES)
b. HAS A WAIVER OF APPLICATION FEE BEEN GRANTED FORTHIS APPLICATION? [ YES NO
(See reverse if answered YES)

m&mpkudlwmm be signed and- sccompany esch new drug or biclogic product, original or supplement.

uud’:NATURE OF AUTHORIZED COMPANY REPRESENT. ATIVE
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DEPARTMENT OF HEALTH AND HUMAN SERVICES Form Approved: OME No. 0910-0001.

PUBLIC HEALTH SERVICE Expiration Date - April 30, 1994,
FOOD AND DRUG ADMINISTRATION See OME Statement on Page 3.
APPLICATION TO MARKET A NEW DRUG FOR HUMAN USE FOR FDA USE ONLY
OR AN ANTIBIOTIC DRUG FOR HUMAN USE DATE RECEIVED DATE FILED

(Title 21, Code of Federal Regulations, 314)

DIVISION ASSIGNED | NDAJANDA NO. ASS.

NOTE: No application may be filed unless a completed application form has been received (21 CFR Part 314).

NAME OF APPLICANT DATE OF SUBMISSION
. \ 9, 1994
SmithKline Beecham Consumer Health L.P. December 9,
care, TELEPHONE NO. {Include Area Code)
ADDRESS (Number, Street, City, State and Zip Code)} 201-631-8700 7
1500 Littleton Road NEW DRUG OR ANTIpMYER 0 A TION

NUMBER (If previgif
Parsippany, NJ 07054

DRUG PRODUCT
ESTABLISHED NAME (e.g., USPIUSAN) PROPRIETARY NAME (I any}
nicotine polacrilex’ NICORETTE(R)
CODE NAME (if any) CHEMICAL NAME

none S-3—l(1—methy1-—2—pyrrolidnyl)pyridine)

DOSAGE FORM ROUTE OF ADMINISTRATION STRENGTH(S)

chewing piece oral Zmg

_y PROPOSED INDICATIONS FOR USE

Nicorette treatment is indicated as an aid to smoking cessation for the relief of
nicotine withdrawal symptoms. Nicorette treatment should be used as a part of a
comprehensive behavioral smoking cessation program.

LIST NUMBERS OF ALL INVESTIGATIONAL NEW DRUG APPLICATIONS (27 CFR Part 312), NEW DRUG OR ANTIBIOTIC APPLICATIONS (27 CFR Part
314), AND DRUG MASTER FILES (21CFR 274.420) REFERRED TO IN THIS APPLICATION:

NDA 20-066. NICORETITE 4 mg
Merrell Dow Pharmaceuticals Inc. EEE——

R ———.
—-\

R S —,..,

nrunmATION ON APPLICATION

TYPE OF APPLICATICN (Check one}

] THIS SUBMISSION IS A FULL APPLICATION (21 CFR314.50) [J THIS SUBMISSION IS AN ABBREVIATED APPLICATION (ANDA) {21 CFR 314.55)

IF AN ANDA, IDENTIFY THE APPROVED DRUG PRODUCT THAT IS THE BASIS FOR THE SUBMISSION

NAME OF DRUG HOLDER OF APPROVED APPLICATION

TYPE SUBMISSION (Check one}

| O rresusmission [J AN AMENDMENT TO A PENDING APPLICATION K] SUPPLEMENTAL APPLICATION
}1 [J ORIGINAL APPLICATION O RESUBMISSION

SPECIFIC REGULATION(S) TO SUPPORT CHANGE OF APPLICATION (e.g.. Part 314.70(b)(2){iv})

PROPOSED MARKETING STATUS (Check one)

D APPLICATION FOR A PRESCRIPTION DRUG PRODUCT (Rx) & APPLICATION FOR AN GVER - THE - COUNTER PRODUCT (OTCQ)

' FORM FDA 356h (10/93) PREVIOUS EDITICN IS OBSOLETE. Page?



Patent Certification - Nicorette® (Nicotine polacrilex)

The undersigned certifies that a composition including nicotine polacrilex for
providing a sense of smoking satisfaction without smoking is covered by the following
expired U.S. patents. The compositions claimed in these patents are currently
approved under Section 505 of the Federal Food, Drug and Cosmetic Act.

(D U.S. Patent 3.901.248 expired August 26, 1992
(2) U.S. Patent 3,845,217 expired October 29, 1991
(3) U.S. Patent 3,877,468 expired April 15, 1992

The above patents which were assigned to Aktiebolaget Leo cover (1) a composition
comprising a chewing gum base and nicotine held by a cation exchanger, (2) an
identical composition plus a buffering agent and (3) nicotine in gum base.

Aktiebolaget Leo the holder of the above expired patents was a Swedish
pharmaceutical company owned by Pharmacia AB.

% 4///4«/ Gy 1] 0

Lars Nilsson Date
Vice President Regulatory Affairs
Pharmacia Consumer Pharma
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[57] ABSTRACT

Chewabte smoking substitute composition comprises
at least about 40 percent by weight of a gum base and
a 1obacco alkalgid dispersed in said gum base in an
amount sufficent to provide smoking savsfaction.

3 Claims, No Drawings
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1
CHEWABLE TOBACCO SUBSTITUTE
COMPOSITION
Thix is a continuation of application Ser. No.
164,105, fited July 19, 1971, now abandoned.

BACKGROUND OF THE INVENTION

This invention relates to smoking substitutes that are
chewed and that are of particular value for facilitating
a person’s withdrawal from smoking andfor dec reasing
a person’s desire o smoke.

The administration of nicoting can give satisfaction
and the usual method is by smoking. cither cigureus
smoking. cigar smoking, or pipe smoking. Howeser.
smoking muy have health hazards and so it woald he
desirable 1o formuoiate an ddernative manner of admin-
istering nicotine m a pleasurable manner that can he
used to acitate withdrawal from smoking and/or as s
replacement for smoking.

Compuositions containing nicoting ur adkatoids having
a similar effect and which can be ehewed or slTed are
known but generally are not very satisfuctory. Exam-
ples of such compositions are found in U.S. Pat. Nos,
875.026 und 904 521

These patents are maostly concerned with muxing
fincly ground wbacco, for instance snuff, into chewing
guni. but the use of 4 tobaceo extract of unidentificd
composition is also meationed. However, we have
tound that when nicatine ur other wbacco alkaloid
incorpurated into an ordinary gam compasition of the
type that is mostly used und accepted woday, the releass
of the alkaloid wkes place very quickly. This is disad-
vantiageous for two reasons: Oesely, the atkaloid ix re-
leused oo quickly, higher blood concentrations of the
alkaloid are produced than with ordinary smoking. and
secondly. the substitute in question has oo short an ef-
lect.

It has been our object 1o devise a chewable compos-
tion n which a tobagco alkaloid such ux micotine or 4
related alkaloid s released slowly, the composition
thereby imitating satisfuctarily the effect of the udmin-
istration of aicotine by smoking.

The werm “tobucco wlkaloid ™ as used herein and i
the claims ix uken 1o mean nicoting ar nicotine-Jike al-
Kuloid such ax nor-aicotine, lobeline, and the like, m
the free buse or pharmacologically acceptable acid ad-
dition xalt form. Plant alkatoids of this type wre obtain-
able from species of Nicatizma which is o source (or
nicotine and nor-nicotine, as welt as species of Lobelia
and Lobeliaceae (Indian tobaceo) which are o source
tor lobeline.

An ideal smoXing substitute in the form of a chewing
gum should have the following properties:

a. The release of the obacco alkaloid should take
place ruther uniformly during oot oo short a pe-
riod of time.

h. The release of the whacco alkaloid should take
pluce rather uniformly also when using differen:
guim campasitions.

c. It should be possibie without changing the gum
compasition o change the release cate of the -
bucco ulkalowd: for instance, when employing
smaller guantities of the alkaloid. it may be desir-
able ta increase somewhat the release rate in order
W give o betler satisfaction o the person wsing the
substitute in question.

d. The alkaloid released shoutd produce a “feeting of

smoking™ not only after absorption into the blood

n

1}
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stream hut also in the mouth. Thisis very importanat
bzcuuse i the alkaloid is absorbed without produc-
ing much of u sensation in the mouth, this may lead
one 10 oxcessive use of the substitute with leas
smoking satisfuction und thus lead to retuen to or-
dinury smoking. ' '
. The procedure of incorporating the alkuloid into
the chewing gum should be eisy 1o perfurny and
w0 assure substantially uniform distribution of ul-
kaloid into the chewing gunu

ol

SUNMMARY OF THE INVENTION

It hus now heen found that all of the foregoing adyun-
Lages are reahzed f an amount etfective w0 provide
smoking satistuction of i tobacco alkaloid, cither as a
base vran the torm of asaltl is incorporated into chew-
able cum compositions having a retatively high gum
bive concemration That s, contemplated are gum
compisitions having o gum base concentration of at
leust sbout 40 percent by weight or higher and contain:
ing the alkaleid dispeesed thercan, Preferably the smok-
ing subnttute composition of this invention is rendered
acidie by the addition of 4 pharmacotogically accept-
able aciditying ugent In an alternute embodiment an
alkalod-regenerutive adwrbent complex comprising
the alkatoid or an ucid addition salt thereof bound (o
or sathed onaregenerative adsorbent such as finely di-
vided silicic acid, amorphous silice, magnesiuo silicate
calcivm siticate. kuoling, clays, erystalline aluminosil-
wates, macalowd bentonite, activated curbon, alumina.
hydrosylapatite, and the like, is incorporuted into the
chewanls gum base compusitions baving a relatively
high gum buse concentration. The alkaloid can be
bound  the adsorbent either by absorpuion, adsorp-
tion, or both, thus the term “sorbed™” as used herein is
taken 10 mcun either or both of the biading wiecha-
aisnis Ala e this embodiment the smoking substitute
composition preferably is acidic.

The amount of tobacca alkalod, such as nicotine.
nor-micotine, loheline ur mixtures thereof, present per
chewable gum unit can vary over a wide runge and can
be present in un amount in the cange of about 0.05 por-
eant by weight to about 2 percent by weight, based on
the weight of the gum base and caleulated as the free
buse. Usually o chewabde gumy unit comtains about |
nalligrnm to about 1O milligrams of an alkaloid. Prefer-
ably cach gum want contains from about | to about S
milligrams ol an alkadoid.

The totul weight of a chewable gum unit can vary
from about 0.3 (0 about 4 grams, The weight of euch
chewable guny unit is not critical for the purposes of the
present invention but ix chosxen merely on the basis of
convenience of manufacture, case of dispensing. and,
af course, case of oral administration. The chewable
gum wiit cun be in any desired form such as a stick.
ball. or the tike . Usuully the weight of cach gum unit is
tn the range from about 1 10 about 3 grams.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Wher. the alkaloeid is incorporated into the chewing
gum muss in accordance with this invention it is possi-
ble 1o use a wide variety of chewing gum compusitions
as long as o refatively high gum base concentration is
pl’ciclﬂ.

Releuse rute of the alkalowd from the composition can
be varied by varying the amount of alkaloid that is in-
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corporsicd inte a given quantity ol gum. cither sepa-
rately or bound 1w a given guamity of the adsorbent. A
relatively higher amount of alkaloid present in the com-
pusition gives a quicker release and vice vefsa. By the
term slow refease ™ as used herein 3s meant that the
matjor portion of the ulkaloid is released from the smok-
ing substitute composition substantially uniformty over
a period of several minutes und preferably over a pe-
riod ot wt least H) minutes. Most preferably. the release

ume s at least 20 munutes, t

Woix generally known that nicotine 15 absorbed from
mucous membranes in the form of nicotne base. It has
now been found that the “fecling of smoking™ s
ker if the alkaloid is releused from the gum as the
buze. This s presumably due to the fuct that the alka-
lowd is absorbed very readily i the chewing site. that is,
the part of the mouth that i in direct contact with the
chewing pum. Thus only a relatively small amount of
the alkatoid is trunsported 1o other parts of the mouth
including the throut. The throat seemis to be very sensi-
tive to gicotine. I nicotine 5 liberated as the nicotine
cation, the absorption does non take place so guickiy,
thus wllowing some of the meotine to reach othor peces

3
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of the buccal cavity including the throat, whereby some
of the sensations of smoking are obtuined. including a4 7

light burning sensation, which the smoker gencrally es-
TIELES iR 2 PUSIIVE Wiy,
The chewing gum component of the compositions ol

the invention may be of any conveniem pature and

preferably is of a peneradly availuble conmumercial 1ype.
For example, it can comprise 4 gum buse of natural or
synthetic origin, Naturad gum bases include e.g.. Chi-
cle-. Jelutong-, Lechi di Caspi-. Soh-. Siak-. Katiau-.

ALY

Sarwa-, Bakuta-, Pendare. Perillo-. Malayu-. and Percha 33

gums, natural caoutchoue such us Crepe. Latex and
Sheets, and netural resins such as Dammar and Muastix.
Synthetic gum buses  ure polyvinylacetate " Vin-
napats ). " Dreyeo” commercial gum buse, polyvinyl
pulyisobutslene  and  non-toxic
styrene Jattices among others. Solteners (plisticizers)
are, as is conventional in the art, incorporitted inte the
commercitlly available chewing gum base 1o help re-
duce the viscosity of the rubber blend to o desiruble

eslers,

butadicne- 30

consistency wnd e improve the wexture. Sawe of the 43

common softeners or plasticizers are: fecithin, lanolin,
hydrogensted cotton seed oil, hydrogenated coconu
ail. mingral oil, olive vil, Vaseline, Cuarnawba wax. Can-
delifla wax, paralfing beeswax, stearie acid. glveeryl

monastearite, glycerine, honey. propylenc glycal. hex. Y

ylene plycol, and sorbitol. These softeners also act as
moisture-retaining agents atl the same time, Miseella-
neous other oplional additives in o chewing gum com-
pusition are: cerclose, aannitol, diastatic nabt, starch,
calcium carbonate, talcum. defutted cocon, Navors and -
food colors. Sugar in the form of sucrose and commer-
cial glucase (corn syrup) comprises the bulk of a chew-
ing gum formula, but completely sugar andfor glucose-
free chewing gum compositions work cquivalently in
the present invention.

For the purpuses of the present inveation the chew-
ing gum compuonent can be formulated with the foliow-
tng constituenis which are present in varying amaounts.
The gum base cun be of natural or synthetic origin,
preferably the latter, and can be present in the chewing
gum formulstion in an amount in the range from about
40 10 about 80 weight percent, preferably from about

KN

60

4
30 0 about ¥ weight pereent, and most prelerably
from about 60 10 about 75 weaehit percent. ’

Powdered sugar. preferably powdered worfitol, cuan
be present i amount in the sanee from about 15 10
about 3 weight percent. preferably from about 16 10
about 40 weieht perecent, and mest preferabhy from
about 20 to about 32 wereht pereent.

Corn satup vuaty of about 417 w0 36° Baume, pret-
erabdy oy about 70 pereent agucaus solutinn ot sorbia.
Wl Can e present 1odin anwoant n the cige from
dbout 3w about 13 wewht poreent, prelerably from
about 2 e about T weeht percent. and most prefera-
bl from abuoet & ra about 8 werght pergent

Spedrad Formudas tor chewing cums exint, such i sug-
ar-free compasitions witlh @ concentration of s nuch
as Jopercent chewmg gum base, preferably of <vn-
theuc g (Preparation 1 below)

Varmtons of the consistency, on the one hand the
prehinunary consisteney at the very beginmaing of the
clresing, und on the ather hand the secondary consis-
Leney alter some chewing, s achicved sunply by sary
g amounts and proportions of the Pove formata, The
consstenes auwd the stichmess of the hewing cum can
b influenced by the addition o vomows subsiances, as
preveously mentioned.

Cnmpnr-ilinn,- according 1o the present invention can
be formed simip!y by mising the chewing gum with the
atkuloid or atkadoid salt, preferably together with an ex-
cess of u switublie acidifying agent. Betore adding any
~olid component. except for the gum buase, it s desir-
able to grind and size the <olid conmponent first, (o en-
sure i good distribution. The miving s preferably con-
ducted at i suitable elevated temperature depending
upan the viscosity of chewing gum ¢mploved. since the
mncreused emperature decreases the viscosity ot the
gum and thereby enables the athalond or atkaloid salt,
tegether with an excess of acwd. i desred. ta be evenly
and mumately distributed into the chewing pum.

As o the alkalod-adsorbent complexes hereinabove
mentioned. the content of nicoting or other atkiloid in
the compley can range from about 2 1o about 6 per-
cent and preferably about 5 to about 33 percent by
weight, The exact amount of the atkaloid or atkalod
mixtures bound to the adsorbent is determined princi-
pully by the conditions emptoyed 1n formaluting the
compositions and, of course, by the type of adsorbent
used.

The comples containing an alkaloid bound o the ad-
sarbent ix preferably prepured inoa speckad anit, The
solid comiplex thus prepared is casy o handle and mini-
mizes personnel nisks involved i the manufacture of
the finul chewing gum product. The comples alsa acts
as i lubdicant, thereby Tucilitating the mivture of the
different ingredients into the gum mass. A homogene-
ous product is eastly obtained in this manner

In compounding the present compuositions with an al-
kuloid-adsorbent complex, if the comples isin the form
of a relatively smudl particle size adsorbent in the first
pluce. the complex can be mixed directly with the gum.
If. however, the complex is in the form of & relatively
course adsorbent, then i1 15 desirable to grind and size
the complex first. The complex particle size inthe gum
stionld be smull enough not to cause damage to eeth
during chewing, however

In compounding the compositions with the varnious
wlkulowd-adsorbent complexes, singlv or as admixiures
of several alkaloids, the weight rativ of the complex to
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the total weight of the gum is not ¢ritical so long as the
desired umount of the atkaloid is present, but varies be-
tween ao upper and a lower most suitable runge spe-
cific to the formulution used. Compositions wherein
the alkaloid-adsorbent complex is present in an amount
of about 0.1 to 10 percent by weight of the iotal weight
of the gum, preferably about 0.2 10'S percent, and most
preferably about 0.5 t0 2 percent. are suitable.

Conveniently compasitions of the present invention
are compounded simultaneously with the incorparation
of any additives such as corn syrup. sugar, sorbitol and
flavors intw the chewing gum base. Thus, for exumple.
the compuosition can be compounded in 1 suitable ket-
tle, such us u steam jucketed mixer. which is wirmed
and the gum buse added and mixed until sutficienily
free from lumps. Next. sorbitol ur corn syrup and sugar
are incorporated into the base. Depending on the phys-
ical propertics of the acidilving agent such as a pharma-
cologicully neceptabie acid that may be incorporated as
an additional ingredient according 10 this invention. it
will be convenient to add this acid. as in the case of. for
instance. sulphuric acid. with the liguid part of sorbito?
or with the corn svrup. In the cuse of, for instunce.
malic ucid, it will be convenient 10 add this acid with

6

able or desorbuble acid which serves as the acidifying
agent. Lpon chewing such a compaosition, the acid is
also liberated from the adsorbent und pH of suliva at
the chewing site is decreased. This decreuse in pH in-
5 fluences.in turn. the acid-base equilibrium us set-forth
above. Similarly it 15 possible 10 adiix a fully nicotine-
louded adsarbent with a cation exchunge resia in its
acid form which releuses hydrogen ions upon chewing
o bring about the desired acidity at the chewing site.

10 or to admix a fully nicatine-doaded adsorbeat with o

pharmacologicelly ucceptable organic or  inorganic

acid. ar to admix a tully mcotine-loaded adsarbent with

a4 combinatton of 4 cavon exchange resin in its acid
form with o phanmacologically acceptable organic or
I inorganic salt,

I another preferred embaodiment of this invention a
cation ¢ichunger i s jonic hydrogen furm is intro-
duced in the alh atod-bearmg gum composition to pro-
vide the desired acidity. Upon chewing such a composi-

W .- . .
0 qion, hycrogen wns are hberated from the cation ex-

changer und pH ol salive at the chewing site is de-
creased. which decresse in pH influences. in turn, the
acd-buse equilibrium, fn still another prefecred em-
bodiment. the alkulud-pearing gum composition is ad-

1 - : “ . . . .
the sulid. powdered part of sorbitol or sugar. Finally, 25 nixed with pharmacaologically acceptable organic or
flavours. sulicners and other additives ure poured in inurganic acid. or with 4 combination of o cation ex-
and well distribuied. The muss is cooled. rolled, scored, change resin in it acid form with 2 pharmacoiogically
e . . £ P gically
and hurdened sufficientty, then cowted it desired, he- acceptahle organic or inorgamc salt.
fore final wrapping and analyzing. Controlied humidity The properties und charucteristics of Tour cution ¢x-
FOOMS ASsUre consistent moisture content and prevent 30 change resina that we have found to be particularly
Usweating” of the gum. bis preferred ta use just suitable fur use with the present invention are:
enough heal o soften the gam base sufficient fur mix- . ot
. hed .- Ny Lt Munufacturer
ing. The addition of sugar und syrup tends to lower the ' o mutature
temperature, and the various atkaloids or alkaloid salts o Amiberhie IRP 62 Rohm & Hui Cor . Phikabelphe
together with the flavouring agent if desired, ure added 3% 2 dunberlie SR 63 Ruhar & Haaw Co . Philiudclphia
- = - g - 1 Viwberhite ERP 9y Ruohm & s Col, Phubclelptiua
oaly when the mixture has cooled sufficienidy. This 1 HO-REN, 81 BIORAD 1ab.. Richmuond, Cal
minimizes uncontratiable losses in alkadoid and/or fla- o )
vour content (o a marked degree. o Lap I""‘““"""“" G
- . P | Mookl aendie - mietha- Cuarbogyle
As mentioned bercinabove, it is preferced tha the e T R 00 H-
. - - R - i i 1y )
smoking substittte compositions of this invention are L Wkl e metha Carbocylic
Ly ome . . . - . T CHY H-
acidic. This is desiruble in urder to enhance the feeling . b Ty R{OOG
| . | L. ~ 3 Strotely acdic, paly . Sullowie
ol smaking upan use of the present compasitions, be- srene Fape RSO, "
cause in an acidic eavironment the nicotine cation- 1 |Ilh.‘!:1lx.'|.il.lluJ}[’ullx‘_ zh;;;;wh:-;;-_cl
. . ayeg s . wvavrene Tape B
nicotine base equilibrium, o, ! - :
CHy CHy
N .\[ > N
| - .
+ = + H
T ~NRA 7R AN -
is shifted to the left. thereby further decreusing the nic- Noo lame Forn Crosa-hiakage, 5 divin thenzens
M e q 1 - > . et il 2 - 1“r- o - i
otine .ll:!.\urpnun rate at lhc_ chewing stte and allowing 45 ¢ Hedreogen N pashlished b, sccording o the
same of the released nicotine to reuch other parts of manulactucer, this resm =~ While a get
the buccal cavity including the throat. 11 has been resin’ fects s “relatnely high
.- . . Porandly resin
found thiu it is desirable, for the purpases of this inven- 2 Hedrogen Saene et 1.3 aharve _
tion, to maintain the pH at the chewing site upon chew- ¥ Sodwmconteried 3 Not published. o scconding 1o the
ine ar " erws than - . ~fe I . drogen manulacturer, this resin repets as a
ing ut J.PH of less than about ‘7. and pn_'f'(_mbly m the gy et el pority reum.
LEUS ol about 5t about 4, b)' ““—'“rP“m““g i i‘h;'”““’ 4 Sewlrunt conserded o Nut published. bui, accosding 1o the
cologically acceptuble ;tcidifyitlg agent into the compo- hndrogen 'I'HIJ:"UIJ[‘:(‘\‘:(‘iii’l‘v"":l:::'" Teacts as g
PR gy ~iLy LR
sihion.
In vne preferred embodiment ol this invention when
utilizing an alkaloid-adsorbent complex. the adsorbent g5 Apparent pK Sulue in Exchange Capacuy meyfgn of
Noo Ooe Muolar Potaassum Oven Dried Resin

ix only purtly loaded with nicotine or simifar alkaloid
when incorparated into o smoking substitute composi-
tion of this invention and is also loaded with a releas-

Chlunds Sidunon

About 6 U

i
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Apparent pK Value in
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Exchunge Capucity megfgm of

the various additives, in the general method described

above. .
joun Preces ol
EXAMPLE | pteotmye as buse

1000 Pieces of chewing gum cuch containing 2 mg ofbase and an exce

Nu. One Muolar Potassiom Oven Dricd Resin -
Chluride Stlution

T About 6 0 T s

L About 1L} 5.2

4 Nat published b
Na Pardsgle sive p Pegeont Externil Waler

o 1S0-30 Maxittur 5.0

Tus% <40 Suxdmum 541

LA ] Alavumum 144 (

i 1s0-1s Maxinium 4 to

The amount of phurmacotogically acceptable acid
present in any of the feregoing instances. can be in the
range of about 1.5 10 about 10 equivalents of acid per 15
mole of the alkaloid buse. preferably about 1.5 1o about
6 equivalents of acid per mole of the alkaloid base, und
most preferably about 2 o about 4 equivalents of acid
per mole of the alkaloid base. Expressed in terms of the
alkaloid present as a neutral sadt, the amount of acid 20
present can be in the range of about 0.3 1w aboul 9
equivalents of ucid per mole of the neutrad atkatoid salt,
preferably about 0.5 to about 3 cquivalents of acid per
mole of the neutrul alkaloid salt, and most preferably
of about i to about 3 equivalents of acid per moie of 23
the neutral atkaloid sate.

For the purposes of the present invention, suitable
acids are inorguanic acids such as hydrochlaric acid, sul-
phonic ucid, phosphoric actd. and the like, as well us
organic acids such as succinic acid. fumaric acid, glu- 30
taric acid, adipic acid. mulic acid, tarntarnic acid, ascor-
bic acid, citric acid, mixtures of the aforesaid acids, and
the like. The organic acids are preferred.

The acid or acids may be incorporated directly into
the gum composition al any convenienl compounding 32
stage thercol or admixed beforehund with a water-
soluble part of the compusition. c.g., sorbitol, and then
incorporated into the gum composition.

Some Preparutions and Exumples are now given
which are illustrutive of the present invention, 40
PREPARATIONS OF THE INVENTION
Preparation 1 43
Synthetic gum hase 73.7 weight-percent
Pomsedered sorhitel Vo8 weight-peresnt
Sachital, 70 percent witer sotution 3K weight-peccent
Cilycerine 0.7 weight-pergent
Flavawing il 2.} weight-percen
Prepuratinn 2 50
Synthetic gum huse 43U weight-percent
Powdered sarpited M0 weight-percent
Sowhitel, 70 pereent water solution %.9 weight percent
Glycerine 1.4 weight-percent
Flavoring il 1.5 weight-percent
Preparation 3
Nutural gum base 401 weight-percent 35
Powdered sugur 46.7 weight-pergent
Com xyqup 45* Buume I .7 weight-percent
Glycerine 0.5 weight.percent
Flavouring wil 1.1 weighl-percent
Preparation NOT Accurding 1o the {nvention

T 60
Preparation 4
Matorad gum hase 22.00 weight-percent
Powdered sugar 4.0 weight-percent
Com syrup 45 Buume 14.0) weight-percem
65

The following Examples demonstrate the composi-
tions according to the invention. Each of these is made
by warming the gum base in a ketile and then adding

meotine as acid nicotine d-wrtrate {CuH N .
CH.O, . 2 HO)

Chewing guni fass according o Preparaion |
Ao mconne J tactrate

EXANMPLE 2

1000 Pieces of chewing gum cach containing 4 mg of
mcoune as nicotine dihydrochloride (CaHN, . 2
HCl).

Chewing gua mass aceording 0 Prepargtion | Y91 grams
Nscutine, TR % (C L H, NG 4 0 grams
Hydrochione aoid. 38 % 473 grums

EXAMPLE 3

1000 Pieces of chewing gum each containing 4 mg of
nicotine as neutral nicotine sulfate { (C,oH,Ny)y
H,50,) and an excess of acid (4.8 equivalents / mole
of utkaloid sult), present as the cation exchanger Am-
berlite IRP 64M in hydrogen ionic {form.

Chewing gum miis according to Preparation | 941 Rgrams
Nicotine, 1K) % 4.4 grams
Sulfuric acid, 95 % 1.2% grums
Amberhite IRP 64M. 9 0 meylgram 170 grams

EXAMPLE 4

1000 Pieces of chewing gum each containing 3 mg of
nicotine as neutral nicotine sulfate ( (CioH LN,
H,50,) and an excess of acid (4.8 equivalents / mole
of alkaloid salt). present as adipic acid.

Chewing gum muss according to Preparanon 1

1450 grums
Nigutine, 1{X1% 1.0 grams
Sulfuric acid. 95 % 0.96 grams
Adipie acid 63 grums

EXAMPLE §

1000 Pieces of chewing gum each containing 2 mg of
nicotine as base and an excess of acid (5.8 equivalents
f{ mole of alkaloid), presem as the cation exchanger
Amberlite IRP 69M converted to hydrogen ionic form.

Chewing gum mass according to Preparation | 983  grums
Micotine, 100 % 2.0 gram#
Amberlite IRP £0M, 4.8 meg/gram 14.9 grams

L8 prams Nwed .
Q16 prams Npt oooelineg, LA

2plond . present

Cuntl NS <
[ETIR IS

_—

1006 Picces o
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§ mole al alkal

e —

Che «,mg LU Bl
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—_
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—_————
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EXAMPLE 6

1000 Pieces of chewing gum cach containing 2 mg of

nicotine uas base together with | mg of nor-nicotine as

cantaining 2 mg ofpuse and an excess of acid (6 equivitlents / mole of al-

ite (C,"H“Nz

_—

Chewitly gunt mas:

! I9yq grams

6.18 grams por.nicotine. EOU % (C, H,, Ny

ontaining 4 mg of
e (CoH,,N,

99 grams
4.0 grams
4.7 geums

ontaining 4 mg of

( (CieH\iN,),
Juivalents / mole
1 exchanger Am-
rm,

_—

LR grums

4.0 grams

1.2% grams

120 grams
——

ftaining 3 mg of
(. (C:QH“N,),
uivalents / mole
1.

1490 grams
3.0 grams
{196 grams
6.5 grams

taining 2 mg of
3.B equivalents
lion exchanger
gen ionic form.

—_—

983 grams
2.0 grams
14.9 grums«

- 2kaloid). present as succinic ucid.

A prams
20 peams

according to Prepatation 2
Nicsrtine, 1K %
140 grams

EXAMPLE 7
1000 Picces of chewing gum cach containing | mg of
nicotine as buse and an excess of acid (10 cquinalents
{ mole of alkalotd). present as fumaric acid.

Yys
LR Y
A5H prume

Chewing gum muss accuedmg W Preparation 2
Nwoune, 140 %
Fumarw acid

g[.]“lx
prams

EXAMPLE &

1000 Picees of chewing gum each containing 5 mig of
nicotine us buse and un excess of ucid (1.5 equivalents
f mole of atkaloid ), present as hydrochloric acid.

s accarding w Prepasation 2 Syt grams
50 gruns

341 prams

Chewing gum
Nicoting. HHE %
Hydrochlaric acid, A5

EXAMPLE 9

1Q00 Picces of chewing gum euch containing § mg of

“nicotine as hase together with | mg of lobeling is buse

and an excess ol acid {8 equivalents / mole of alkaloid ).
present as adipic acid.

EXAMPLE 9. CONTINUED

Chewing gunt niass according @ Preparation 1 2949140 grans
Nivotne, 18 4% LO gram
Laheline. 1101 % (CpH: NOy) 1.0 gram

Adipic acid 5.34 grums

EXAMPLE 10

1000 Pieces of chewing gum each containing 3 mg of
nicotine as hase and an excess of acid (4 equivalenis
male of atkaloid). present as monosodium-citrate.

(.:hcuin!: EUm mass according (o Preparation | YEY A prams
Nwotne, i I grums
Manoadiumeitrte 743 grums

il

[

n

)

40

3

A

A

o
o

&

6Ss
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EXAMPLE 11

1000 Pieces of chewing gum cach containing 2 mg of
nicotine as base and an excess of acid (3 equivalents /
male of alkaloid}. present as monosodium phosphate

Chewing pum mass according to Freparation t 1996 0 pram.
Niconine, 114 % 20 prums
AMonosodiunm phosphate 222 gran

EXAMPLE 12

IGO0 Pieces of chewng gum each cantaining 3 me of
nor-ricotne s base and an excess of ucid (4 cquira-
leats 1 mole of atkalod ). present as mulic acid.

11924
A0 grams
S4 gram~

Chewing gum muss aceurding to Prepuacation | Erame
Narncotne, ot %

Madie yod

EXANMPLE 13

1004 Picces ¢f chewtng gum each containing 2 mg of
nicotine a5 base and an cxcess of zeid (6 cyuivaleats /
mote of alkaloed ). present as a mixture of malic acid
and adipic acid

Y93
xu
248 gram~
2L grans

Chewing gum nuass accarding o Preparauon | prame
Nicotine, %
Moahie acid

Adipe aed

Erfum~

EXAMPLE 14
1000 Picees of chewing gum each containing 2 mg of
fabeline as base and an excess of acid (Bequivalenis f
maole of alkalowd), present as monosodium fumarate.

Chewing gumi smuass aceoarding o Prepacation 2 14910 grans
Lubeline, 100 5 20 prams
Monosodium fumarnine 6.54 prims

CHEWING TESTS

The chewing gums in the following examples refer 1o
a formulatwn prepared sccording to Preparation |

Each chewing gum unit or piece is composed of 1.0
grum of this mass,

EXAMPLE [5

Chewirg gum containing a 10 percent complex is ob-
tuined from 3 mg of micotine bound to silicic acid.
Chewing gum mass according 1o Preparation 1. 1000
pieces of gum par 1970 grums of the mass. Siticic acid
- 10 percent nicotine complex 30.0 grams.

e |
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EXAMPLE 16

Chewing gum containing a H) percent complex, ub-
tained from 2.5 mg, of nicotine bound o silicic acid,
and likewise a 20 percent complex. obtained from 2.5
mg. af nicotine bound to silicie acid.

Chewing gum muss according to Preparation 2, 1000
pieces of gum per 1833 grams of the mass.

Silicic ucid - 10 percent nicotine complex 25.0
grams.

Silicic ucid - 20 percent nicotine complex 123
grams.

EXAMPLE 17

Chewing gum containing u 30 percent complex, ob-
tained from 1 mg. of nicotine bound 1o silicic acid.

Chewing gum muss according to Preparation 3. {000
pieces of gum per 3325 grums of the mass,

Silicic acid - 30 percent nicotine complex 3.33
grams.

EXAMPLE i8

Chewing gum containing a 30 percent complex, ob-
tatned from 2 mg of lobeline bound 1o siticic acid.

Chewing gum mass according 10 Preparation 3, 1000
picces of gum per 3325 grams of the muss.

Silictc acid - 30 percent lobeline complex 6.67 grams.

EXAMPLE 19

Chewing gum containing a 20 percent complex. ob-
tained from 1 mg of lobeline bound to silicic acid, and
likewise a 33 percent complex obtained from § mg. of
nicotine bound to silicic acid.

Chewing gum muss according to Preparation 1, 1000
pieces of gum per 1565 grams of the mass.

Silicic ucid - 20 percent lobeline complex 5.0 grams.

Silicic acid - 35 percent nicotine complex 2.86
Erams.

EXAMPLE 20

Chewing gum containing 4 10 percent complex, ob-
tained [rom 5 mg of nor-nicotine bound to silicic acid.

Chewing gum mass according to Preparation 2. FO00
picces of gum per 450 grams ol the mass.

Silicic ucid - 10 percent nor-nicotine complex 50.0
grams.

EXAMPLE 21

Chewing gum containing a |5 percent complex. ob-
tuined from 2 mg of nicotine buund to silicic acid, and
fikewise a 10 percent complex obtained from | mg. of
nor-nicotine bound 1o silicic acid.

Chewing gum mass according o Preparation 1, 1000
pieces of gum per 2975 grums of the mass.

Silicic acid - 15 percent nicoline complex 13.33

It

20

R

-4

12

-
grams.

Silicie acid - 10 percent nor-micatine complex 10
grams,

Preparation of chewing gums contuwimang the othe
various slkaloid -ubsorbent compleses mentioned ;
the present applicution, cither epurately of mixture
thereol, v curried cut in the muanner of the foregoin
examples. with onhy such mnor variations ax are we
known to every person skilled in the art of munufactu
ing chewmg gums

ENAMPLE °7

Chewmg guny comtinme 4 m 1 of nicotine ax neultrs
nicutine sultute and an cacess o acid (4.8 cguivilens
{ mole of slkuloid salt), present o the catzon exchange
Amberlite IRF 645 in hydrogses wonic foan

Chewmg tme munaies Moan s e feonine relessed iy
[} 11
2 [T
< 133
i 2 N3
M1} Tyi

EXAMPLE 23

Chewing gum containing 4 my of nicoting us nicoting
dihvdrochloride, ie. 2 equivalents of acid { mwole of al-
kuloid.

Chesing umie minates Mean cilue nweonhine released mg

it 0

2 (g
N 144
I 26
Ll I HR

We have found that it is posable to get o ruther uni-
form extended release from o chewing gum upon chew.
ing provided the aikuloid as such or us ulkaloid salt is
incorporated in a chewing gum formula conlatning a
sufficiently high percentage of vum base, Among such
chewing compositions those conldining an excess of
acid are more satisfuctory as smoking substitutes, be-
cause they give u more proneunced “feeling of smok-
ing™.

Preparution of chewing gums containing other For-
mulalion variants mentioned in the present upphication
can be carried out in the manner of the foregoing cx-
amples. with only such minor varigtions as wre well
known to every peesen skilled o the art of manufactur-
ing chewing gumsx

Tuble L below ts a compilation ol experimental results
showing the amount of aicotne released as u function
of time,

TABLE I

RELEASED NICOTINE IN PERCENT BY WEIGHT AS A FUNCTION OF TIME

Compaosition
Al A BI B Cl [ad D
Time, min
2 9% 427 15% T9% 145 TR% 12%
5 0% 5B% 28~ RT% 3% B1% 6%
10 62% 66% 59% 91% 7% 93% 67%
0 95% BR% B9 LOU%  yv, 100% 974
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Al - Chewing gum containing 4 milligrams of nico-
tine buse and 1 gram chewing gum mass having a
high gum base concentration, prepared in accor-
dance with Preparation L. Release brought about
by chewing. Moderate feeling of smoking wux ob-
served.

A2 - Chewing gum containing 4 milligrams of nico-
tine base and 3 grams chewing gum mass having a
jow gum buse concentration, prepared in accor-
dance with Preparation 4. Release brought about
by chewing The ubserved initial nicotine releuse
rate is wo rapid for this composition to be sustable
as a smoking substitute.

Bi - Chewing gum containing 4 milligrams of nico-
tine as neutral nicotine sulfate and [ gram chewing
gum mass having 4 high pum base concentration,
prepared in accordance with Prepuration | Re-
lease brought about by chewing. Moderute feeling
of smoking was ovbserved.

B2 - Chewing gum containing 4 milligrams of nico-
tine as neutra! nicotine sulfate und 3 grams of
chewing gum mass having a low gum buse concen-
tration, prepared in accordunce with Preparation
4. Release brought about by chewing. The ab-
served initial release rate is o rapid far this com-
position 1o be suitable as a smoking substitute.

Cl - Chewing gum containing 4 milligrams of nico-
tine as neutral nicotine sulfute and an excess of
acid {4.8 equivalents of cation exchunger Amber-

the alkaloid salt} and 1 gram chewing gum muss
huving a high gum base concentration, prepured in
accordance with Prepuration 1. Releuse brought
about by chewing. Very pronounced feeling of
smoking was observed.

C2 - Chewing gum containing 4 milligrums of mico-
tine as ncutral nicotine sulfute and an excess of
acid (4.8 cquivalents of cation exchanger Amber-
lite IRP 64M in iunic hydrogen form per mole of
the alkaloid salt) und 3 grams chewing gum mass
with fow gum buse concentration, prepared in uc-
cordance with Preparation 4. Refeuse brought
about by chewing. The observed initial releasce rate
is wo high for this compasition to be suitable as a
smoking substitute.

D - Chewing gum containing 4 milligrims of nicotine
as nicotine dihyvdrochloride (ie., containing 2
equivalents of acid per mole of alkatoid) and 1
gram chewing gum mass having a high gum buse
concentration. prepared in accordance with Prepa-
ration 1. Release brought about by chewing. Very
pranvunced feeling of smoking wus observed.

From the data in the foregoing Table it is readily up-

parent that the presence of a high gum base concentra-
tion is essential for a satisfuctory smoking composition
which provides a substantially uniform, extended re-
lexse of the alkaloid cither in the form of a base or as
a salt. Mareaver, in compositions Cl and D the pres-
ence of an cxcess of an acid provided a more pro-
nounced fecling of smoking.

DETERMINATION OF NICOTINE [N CHEWING
GUM

Appuratus. Spectrophotometer Beckman DU.

5

14

Determination. Homogenize one chewing gum with
a 20 g seusand in a mortur under ether. Trunsfer the ho-
mogenaus mixture to 4 glass column with @ glass wool
plug at the bottom. Elute the column with ca. 100 mi
ether and collect the eluate in o separation funnel
Muke the column us free from ether us possible. Ex-
tract the ether in the separation funnel with 3 X [5 mi
0.1 N hydrochloric acid and combine the extracis in a
250 ml volumetric flask. The ether phuse is then di-

10 carded. Elute the now nearly dry column with 0.1 N hy-

is
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lite IRP 64M in ionic hydrogen furm per mole of 0

drochlo-ic acid into the Musk containing the combined
extracts until tie total volume 15 250 ml

Read absorbance- in the spectrophotometer at 139
(max). 236 (aun) and 282 mc

Calculiste Eppr =E =20 By + Eaus)

E' #reen (corr) has been determined 1o be 338

fem

X 1iHH) » 250
VAN % TUR = mg nnhine Chewmng gum

The method s applicable ulso 1o chewed gums for de-
termination of remaining nicotine.

A detailed example of the preparation of @ smoking
substitute compaosition i~ given below.

EXAMPLE 24

Aboul 400 grammes nutural gum buse is pul nto
hot jucketed mixer fitted with stirrers. The mixer i~
heated by steam ut about |3 Ibs. per sy. inch. The sur-
rers are rua al intervals to wurn the base over. A low
stewm pressure is selected to prevent overheating of the
base. After the base is completely mehied the steam is
turned off in the mixer and cold water s run through
the juckel 10 reduce the temperature of the contents to
about 85°C. 460 Grummes of powdered sugur (300
mesh sieve). 120 grammes Corn syrup 45° Baume. 3
grammes of ghycerine, 10 grammes of flavouring il
5.3 grammes of nicotine sulfute and 12 grammes Am-
berlite IRP 64M (9.9 meq. acid/grum) are then added
to the mefted base in the mixer and the muass is mised
for shout fifteen minutes. The mixture will now have a
temperiture of between 60° to 75°C. or lower.

Pt is desienbls that the mix should be as cool as possi-
ble before miving staps, bul viscosity increases as the
temperatin s Jrops and mixing must stop belore the
mixture becomes tou stift for the mixing machine. Ia
practice the operutor judges when to stop mixing not so
niuch by the actual thermometer reading as by the con-
sistency of the mix.

After mixing the butch of gum is cul into pieces of &
size suttable for feeding to whatever type of extruder I
available. The ewtruder jucket is usuully heated by
means af warm water at 43° w 50°C. This gives a mare
even extrusion than when the extruder is heated by
steam and it permits better temperaiure control. The
extruded stick of gum should be well dusted with starch
or a mixture of icing sugar und starch 1o prevent it from
sticking to sizing rollers and cutters. The rollers serve
to roll it down o the desired size. The cutters are prel-
erably maintained at about 25°C.

The precise manner of shaping the gum in the ex-
iruder and afterwards is however fairly conventianal
and will be selecied according to the desired shape and
size of the resultant pieces. Each piece generally weighs
beiween | and 3 grammes. In this Example, 1000
picces, each weighing aboul one gram, were provided
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by the conventional extruding and cutting procedure.
Likewise, the pieces are packed and stored under fairly
conventional conditions. For example the wrapping
room is preferably muintained at 20°C und 4 relative
humidity of 45 to 50 percent and the pieces are prefer-
ably stored at a temperature of 18° 10 20°C and 2 rela-
tive humidity of 45 w0 50 percent.

It will be appreciated that combinations of alkaloid
with gum other than those demonstruted in the farego-
ing Examples can be used and that combinuiion with
uther fluvouring agents. sweetening agents, binders and
such udditives can also be used.

Some Preparations and Examples are now given ex-
emplifying the use of an alkaloid-regenerative adsor-
bent complex. It should be realized front what has been
said before that these compositions may not be pre-
formed but may in fact be formed simuhaneously with
the incorparation of the complex into the composi-
tions, ARl precentages indicated are by weight.
Preparation 5: A nicoting-adsorbent complex contain-
ing 200 mg. of nicotine in 800 mg. of absorbent in the
dry state. i.e.. a 20 percent compound (complex)

The moisture content of the adsorbent is determined
by drying in an oven at 105°C. to a constant weight.

100.0 Grammes of silicic acid { Acrosil T.M. ). calcu-
lated as dry. are added to a beaker containing 25.0
grams nicotine, calcutated as 100 percent, diluted to o
total volume of 300 ml. by an addition of distilied wi-
ter. The mixture is fully homogenized by stirring and
afterwards dried to a weight of 125 grams at about
10°C in u drying cabinet provided with fan,

The nicotine-adsorbent complex thus obtained s
then analyzed with reference to the nicotine content
after careful blending and sicving through a 300 mesh
sieve.

Preparation of ather various alkaloid-adsarbent com-
plexes mentioned below in uccordance with the present
invention is in accord with the foregoing example or
with only minor variations as are well known o one
skilled in the art of handling adsorbents.

Tuble 11 below is a compilation of experimental re-
sults showing the amount of nicoting released as a fune-
tion of time.

TABLE Ul

RELEASED NCOTINE [N PERCENT 8Y WEIGHT AS A
FUNCTION OF TIME

Companition
El E2
Timic. min.
a 8% 4%
3 7% $49%5
] T1% 694
20 LB b YsG

El - Chewing gum containing 40 milligrams of silicic
acid (Aerosil T.M.) complexed with nicotine base
{10 weight percent nicotine) and | gram chewing
gum muss having a high gum base concentration,
prepared in accorduance with Preparation 1. Re-
lease brought about by chewing. Uniform extended
release and moderate feeling of smoking were ob-
served.

E2 - Chewing gum containing 40 milligrams of silicic
acid {Aerosil T.M.) complexed with nicotine base
(10 weight percent nicotine ) and 3 grammes chew-
ing gum mass having a low gum base concentra-
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tinn. prepared i accordunce with Preparation 4.
Release brought about by chewing. The vbserved
initial nicotine release rate is wo rapd for thiy
composition 1o be suituble us o smoking substitute,
Muny regenerative adsorbents such as umorphous sil-
ica. silicic acid. clay~. and the like are suituble for use
in the preparation of the smoking substitutes. A de-
tnled exanple of the preparation of ane of the smoking
substitutes is presen.ed below

ENAMPLE 13

A mconne-slicie aaid compley with Aerosil T.ML was
prepared by the method descnibed in Preparauion 5, the
resultant comples containing 10 percent nicoune.

414 Grammes natural gum base s putinio ahot juck-
cted miner fitted with stierers. The mixer is heated by
<team at about 15 ik, per square iach. The stirrers are
run at intervals to turn the base over. A low steam pres-
sure ix selected W prevent oserheating of the base.
Afler the base is completely meited. the steam is turned
off in the mirer and zuld water is run through the jucket
to reduce the temperuture of the contents to about
83°C. 840 Grummes of powdered sugar (300 mesh
sieve} and 276 grammes corn syrup 45° Baume are
then added o the melted base in the mixer and the
mass 15 muxed for obout fifteen minutes. The mixture
will now have a temperature of between 60° 10 75°C.

A further 420 grammes of powdered sugar and 30
grammes of the nicotine-silicic acid complex, both 300
mesh sieve, are mined together snd are then added as
a powder mixture to the mollen mixture in the kettle.
The melt is mixed for o further five minutes. so that the
total mixing time 1= about fifteen minutes.

The temperature in the kettle will at the end of this
time have dropped W between 40 ° to 60°C. It is desir-
ahle that the mix should be as cuol as possible before
mixing stops, bul viscosity increases as the temperature
drops and mixing must stop before the mixture be-
comes oo stff for the mixing machine. ln practice the
vperator judges when to stop mixing not so much by
the actua! thermometer reuding as by the consistency
of the mix.

After mixing. the batch of gum is cut into pieces of
a size suituble for fzeding to whatever type of extruder
ix available. The extruder jucket is usually heated by
means of warm water at 45° to 30°C. This gives 1 more
even extrusion thun when the extruder is heated by
steam and it permits better temperature control. The
extruder stick of gum should be well-dusted with starch
or u mixture of icing sugar and starch to preventit from
sticking to sizing rallers and cutters. The sollers serve
to roll it down to the desired size. The cutters are pref-
crably nuintained at about 253°C.

The precise manaer of shaping the gum in the ex-
truder und afterwurd is however fairly conventional
and will be selected according to the desired shape and
size of the resultan: pieces. Each piece generally weighs
between 1 and 3 grammes. [n this Example, 1000
pieces, cach weighing two grammes, were provided by
the conventional extruding and cutting procedure.
Likewise. the pieces are packed and stored under fairly
conventionil conditions. For example, the wrapping
room is preferably maintained at 20°C. and a relative
humidity of 45 t0 30 percent and the pieces are prefer-
ably stored at a temperature of 18° 10 20°C. and a rela-
tive humidity of 45 to 50 percent.
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It will be appreciated that combinations of alkaloid-
silicic acid complexes with gum other than those dem-
onstrated in the foregoing Examples can be used and
thut combinations with other regenerative adsorbents,
flavouring agents, sweetening agents, binders and such
additives can also be used.

The foregoing discussion and examples are intended
as illustrative and are aot to be construed as limiting.
Suill other variations within the spirit and scope of the
present invention will readily present themselves to one
skilled in the art

We claim:

1. A chewable “substituie for smoking™ gum compo-
sition, having a “"high percentage” of gum bane, us said
“high percentage” is hereinafter defined. comprising.

1. u chewing gum base and

2. nicatine. substantially uniformly distributed in said

chewing gum base.

wherein:

A. the composition is in the form of a chewable gum

unit weighing in the range of about (L5 10 about 4 -

grams;

B. the chewing gum base is present in said guni com-
pusition in a relatively high percentage, that is, an
amount constituting at least about 40 percent by
weight of said gum composition:

C. the nicotine is present in suid composition in an
amount in the range of about 0.05 weight percent
to about 2 weight percent based on the weight of
the chewing gum base and culculated us the free
base; .

D. the amount of nicotine distributed in said chewing
gum base is in the range of about | to about 10 mil-
ligrams. such amount of nicotine approximating

"
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the umount available upun smoking a smoking to-
bacco product:

E. the nicotine being present in said gum composition
as a micotine compound selected from the group
consisting of -
4. 4 nicotine ree base.

b. a pharmacaologically-acceplable salt of nicotine.
and

€. a nicotine-regenerative udsorbent complex com-
prising a compound selecied from the group con-
sisting of nicotine and & phurmacologically-
acceptable salt of nicotine sorbed un a regenera-
tive udsorbent;

F. suid chewing gum composition when chewed re-
leasing nicotine in smull and reduced amounts
within a period of the first few minutes of chewing,
and '

G. expeciully within the first ten minutes of chewing
releasing the micotine at u rate less than if the nico-
tine were present in an ordinury chewing gum com-
position, having a relautvely low percentuge of
chewing pum base, that is, an amount constituting
less than about 40 percent by weight of the gum
compaosition.

2. The chewing gum compuosition of claim 1 wherein
the amount of nicotine distributed in suid chewing gum
basc is in the runpe of about | to about § milligrams.
such amount of nicotine approximating that available
upon smoking a cigarelle.

3. The composition of cluim 1, wherein the nicotine
1% present J% u aicoting-regenerative asdsorbent com-
plex.
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