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Li1lly Research Laboratories
Attention: M. W. Talbott, Ph.D.
Director, Medical Regulatory Affairs
Lilly Corporate Center '
Indianapolis, IN 46285

Dear Dr. Talbott:

Reference is made to your supplemental new drug application (S-027) dated
February 6, 1990, submitted pursuant to section 505(b) of the Federal Food,
Drug, and Cosmetic Act for Humulin N [human insulin (rDNA origin) isophane
suspension]. '

The supplement provides for a revision of the "Information for the Patient"
insert. '

We also acknowledge receipt of your amendment dated March 8, 1991.

We have completed our review of this supplemental application and it is
approved, effective on the date of this letter.

Please submit twelve (12) copies of the final printed labeling (FPL) identical
to the draft labeling to FDA as soon as possible. Seven of the copies should
be individually mounted on heavy weight paper or similar material. The
submission should be designated for administrative purposes as "FPL for
Approved NDA 18-781/S5-027." Approval of the submission by FDA is not required
before the labeling is used. Marketing the product with FPL that is not
identical to the draft labeling may render the product misbranded and an
unapproved new drug. :

Should additional information relating to the safety and effectiveness of this
drug product become available prior to our receipt of the final printed
labeling, revision of that labeling may be required.

We remind you that you must comply with the requirements set forth under
21 CFR 314.80 and 314.81 for an approved NDA. -

Sincerely yours,

Solﬁiﬁjﬁ{. U"‘) \{\Ii‘ﬂ

Director .
Division of Metabolism and

Endocrine Drug Products, HFD-510
Center for Drug Evaluation and Research



cc: NDA Arch.
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HFD-510/SShen/AF1eming/YYChiu
HFD- 511/LBra1thwa1te/FT/MMM/4/2/91/N17871AP s27
Concurrence:EGallliers/3/29/SShen/AFleming/YYChiu/4/1/91
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Lilly Research Laboratories 0CT ’ I
Attention: M. W. Talbott, Ph.D.

Director, Medical Regulatory Affairs

Lilly Corporate Center . )
Indianapolis, IN 46285

Dear Dr. Talbott:

Reference is made to your supplemental new drug application dated February 6,
1990, submitted pursuant to section 505(b) of the Federal Food, Drug, and
Cosmetic Act for Humulin N [human insulin (rDNA origin) isophane suspension].

The supplement provides for an extensive revision of the "Information for the
Patient" insert. Major changes are as follows: additional information on
hypoglycemia, instructions on discarding old insulin, additional detail on
mixing procedures, additiomal information on conditions which might affect
dosage, and the addition of lipodystropy to the list of common diabetes
problems.

We have completed our review of this supplemental application and find that
the information presented is inadequate and the application is not approvable.
The application fails to provide information as required under section

505(b) (1) of the Act and 21 CFR 314.125(b)(6) of FDA’'s implementing
regulations as follows:

1. In the WARNINGS section, the last sentence should be revised by replacing
"1ST" with the word "FIRST".

2. The subsection entltled "Syrlnge Use” in the INJECTION PROCEDURES seciﬂﬁs

‘AF\

3, - croemeeor - === "Storage" subsection of the NPH \g\
HUMAN INSULIN section ... _ i . . I S ‘“ﬁ\

T i R

capitalized: "NEEDLES AND SYRINGES MUST NOT BE SHARED".

= the 1nsu11n as cool as poss1b1e Also please delete

the word " ﬁ;&‘r s B0 N b(M

4. 1In the same "Storage" subsection.




-2-

5. 1In the COMMON PROBLEMS OF DIABETES section, the paragraph starting "A few
patients have experienced hypoglycemic reactions . . ." should be in bold-
faced print. : '

As you know, 21 CFR 429.11(c)(3) requires that batches of insulin containing
40 or 100 U.S.P. units of insulin per millimeter include in their labeling

"A description of a practicable method for sterilizing the needle and syringe
before use." The Humulin N "Information for the Patient" insert includes a
section on techniques (boiling and the use of isopropyl alcohol) for
sterilizing reusable syringes and needles to comply with the regulation. The
problem is that the techniques described will not sterilize; they merely
disinfect the syringes and needles. The only way to achieve sterilization
would be by autoclaving, x-ray exposure, or ethylene oxide exposure, none of
which would be reasonable for patients to perform in their home or whlle&gh a
trip. This Division intends to resolve this problem by rev1s1ng the
regulatlon dRQM%nﬂ e

- The CentéY 1% currently revising insulin regulatlons and wil \
include this change in that total revision. \.
o A RS S T s SN B sesmmmessens. that portion of the 1§§rt must AY

remain the same. When the regulatlon is finalized, the Division will accept a
"Changes-Being-Effected Supplement" {21 GFR 314.70(c)(2)(iii)] to implement
the change.

Within 10 days after the date of this letter, you are required to amend the
application, or notify us of your intent to file an amendment, or follow one
of the other alternatives under 21 CFR 314.120. 1In the absence of such action
on your part, the FDA may proceed to withdraw the supplemental application.
Any amendment should respond to all the deficiencies listed. A partial reply
will not be processed as a major amendment unless it addresses all remaining
outstanding deficiencies, and, therefore, the review clock will not be
activated.

If you have any questions, please contact Ms. Lana L. Braithwaite at
(301) 443-3510. '

Sincerely yours,

/b//éé/4é') |

olomon Sobel, M.D.
Director
Division of Metabolism and

Endocrine Drug Products (HFD-510)
Center for Drug Evaluation and Research



cc: NDA Arch—"
HFD-510
HFD-80
HFD-33/SSpungen
HFZ-420/TUlatowski
HFD-510/YYChiu, SShen, AFleming, LBraithwaite
HFD-511/JShort 9/29/90/ft/dj/10.3.90/N18781NA.003
Concurrence: Chiu/Shen/Flemingl0.3.90
Revised as per Dr. Shen’s comment--10/4/90
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WV \y\ INFORMATION FOR THE PATIENT oA
\

HUMULIN® N

NPH
HUMAN INSULIN (RECOMBINANT DNA ORIGIN)
: ISOPHANE SUSPENSION

: - WARNINGS

THIS LILLY HUMAN INSULIN- PRODUCT DIFFERS FROM ANIMAL-SOURCE INSULINS
BECAUSE. IT IS STRUCTURALLY IDENTICAL TO THE INSULIN PRODUCED BY YOUR BODY'S
PANCREAS AND BECAUSE OF ITS UNIQUE MANUFACTURING PROCESS.

ANY CHANGE OF INSULIN SHOULD BE MADE CAUTIOUSLY AND ONLY UNDER MEDICAL
SUPERVISION. CHANGES IN PURITY, STRENGTH, BRAND (MANUFACTURER), TYPE
(REGULAR, NPH, LENTE®, ETC), SPECIES (BEEF, PORK, BEEF-PORK, HUMAN), AND/OR
METHOD OF MANUFACTURE (RECOMBINANT DNA VERSUS ANIMAL-SOURCE INSULIN). MAY
RESULT IN THE NEED FOR A CHANGE IN DOSAGE. )

SOME PATIENTS TAKING HUMULIN® (HUMAN INSULIN, RECOMBINANT DNA ORIGIN,
LILLY) MAY REGUIRE A CHANGE: IN' DOSAGE FROM THAT USED WITH ANIMAL-SOURCE
INSULINS. IF AN ADJUSTMENT IS NEEDED, {T MAY OCCUR WITH THE FIRST DOSE OR
DURING THE FIRST SEVERAL WEEKS OR MONTHS.

DIABETES

Insulin is a hormone produced by the pancreas, a large gland that lies near the
stomach. This hormone is necessary for the body’s correct use of food, especially
sugar. Diabetes occurs when the pancreas does not make enough insulin to meet
your body’s needs. .

To control your diabetes, your doctor has prescribed injections of insulin to keep
your biood glucose at a nearly normal level. Proper control of your diabetes requires
close and constant cooperation with your doctor. In spite of diabetes, you can lead an
active, healthy, and usefut life if you eat a balanced diet daily, exercise regularly, and
take your insuliin injections as prescribed. - )

You have been instructed to test your blood and/or your urine regularly for glucose.
If your blood tests consistently show above- or below-normal glucose levels or your
urine tests consistently show the presence of glucose, your diabetes is not properly
controlied and you must let your doctor know. .

Always keep an extra supply of insulin as well as a spare syringe and needle on
hand. Always wear diabetic identification so that appropriate treatment can be given if
complications oceur away from home.

NPH HUMAN INSULIN

Description

Humulin is synthesized in a special non-disease-producing laboratory strain of
Escherichia coli bacteria that has been genetically altered by the addition of the gene
for human insulin .production. Humulin N is a crystalline suspension of human insulin
with protamine and zinc providing an intermediate-acting insulin with a siower onset
of action and a longer duration of activity (up to 24 hours) than that of regular insulin.
The time course of action of any insulin may vary considerably in different-individuals
or at different times in the same individual: As with all insulin preparations, the
duration of action of Humulin N is dependent on dose, site of injection, blood supply,’
temperature, and physical activity. Humulin N-is a sterile suspension and is for
subcutaneous injection only. It should not be used intravenously or intramuscularly.
The concentration of Humuiin N is 100 units/mL (U-100). E

Identification : B

Humman insulin manufactured by Eli Lilly and Company has the trademark Humulin
and is available in 6 formuiations—Regular (R), Buffered Regular (BR), NPH (N),
Lente (L), Ultralente® (U), and 70% Human Insulin lsophane Suspension [NPHY30%
Human Insulin Injection [buffered regular] (70/30). Your doctor has prescribed the
type of insulin that he/she believes is best for you. DO NOT USE ANY OTHER INSULIN
EXCEPT ON HIS/HER ADVICE AND DIRECTION. - :

Always check the carton and the bottle label for the name and letter designation of
the insulin you receive from your pharmacy to make sure it is the same.as that your
doctor has prescribed. Humulin N can be identified as follows: -

EXPIRATION

DATE
v EXPIRATION . . . INTERNATIONAL »
DATE SYMBOL '
e —vee
SPECIES

CONCﬁNTRATION

Always examine the appearance of your bd?_(_lé of insulin before withdrawing each,
dose. A bottle of Humulin N must be carefully ‘shaken or rotated before each injection
so that the contents are uniformly mixed. Humulin N should-look uniformly cloudy or

PA 6341 AMP R




PO

R o
milky after mixing. Do not use it if the insulin substance (the white material) remains
at the bottom of the bottie after mixing. Do not use a bottle of Humulin N if there are
clumps in the insulin after mixing (Figure 1). Do not use a bottle of Humulin N if solid
I . . white particies stick to the bottom or wall of the bottle, giving it a frosted appearance
AR R . o (Figure 2). Always check the appearance of your bottle of insulin before using, and if
T ) you note anything unusual in the appearance of your insulin or notice your insulin

requirements changing markedly, consuit your doctor.

Fig 1.—Do not use if there are clumps in  Fig 2.—Do not usé if particles on.the . " T
: o the insulin after mixing. bottom or wall give the bottle a frosted -~ T
o appearance.. : '
| Storage }

R . Insulin should be stored in a refrigerator but not in the freezer. if refrigeration is not

e - o C e possible, the bottie of insulin that you are currently using can be kept unrefrigerated
: as long as it is kept as cool as possible (below 86°F [30°C]) and away from heat and

light. Do not use insulin if it has been frozen. Do not use a bottle of insulin after the
expiration date stamped on the label. :

INJECTION PROCEDURES
Correct Syringe :
Doses of insulin are measured in units. U-100 insufin contains 100 units/mL (1 mL =
1 cc). With Humulin N; it is important to use a syringe thatis marked for U-100 insutin '
preparations. Failure to use the proper syringe can lead to a mistake in dosage, causing

serious problems for you, such as a blood glucose level that is too low or too high.’
Syringe Use '
To help avoid contamination and possibe infection, follow these instructions exactly.
Disposable syringes. and needles should be used only once and then discarded.
NEEDLES AND SYRINGES MUST NOT BE SHARED. - ;
Reusable syringes and needles must be sterilized before each injection. Follow the
package directions supplied with your syringe. Described below are 2 methods of
sterilizing. o : . . .
Boiling ’ , L J : RN
1. Put syringe, plunger, and needle in strainer, place in saucepan, and cover with - R B
water. Boil for 5 minutes.
2. Remove articles from water. When they have cooled, insert plunger into batrel,
and fasten needle to syringe with a slight twist. .
3. Push plunger in and out several times until water is completely removed.
isopropyl Alcohol )
If the syringe, plunger, and needle cannot be boiled, as when you are traveling,
they may be sterilized by immersion, for. at least 5 minutes in Isopropyl Alcohol,
91%. Do not use bathing, rubbing, or medicated alcohol for this sterilization. If the
syringe is sterilized with alcohol, it must be absolutely dry before use.
Preparing the Dose .
1

. Wash your hands. .
2. Carefully shake or rotate the insufin boitle several times to completely mix the
insulin. P . S
3. Inspect the insutin. Humulin N should look uniformly cloudy or milky. Do not use
it if you notice anything unusual in the appearance. o
4. If using a new bottle, flip off the plastic protective cap, but do not remove the

F T O stopper. When using a new bottle, wipe the top of the bottle with an alcohol’
’ : swab. i o

. if you are mixing insulins, refer to the instructioﬁ_é_ for mixing that follow.

Draw air into the syringe equal to your insulin dose. Put the needle through

rubber top of the insulin bottie and inject the air,into the bottle. T

. Tumn the bottle and syringe upside down. Hold bottle and syringe firmly in 1

hand and shake gently. . : g . S

. Making sure the tip of the needle is in the insulifi, withdraw the correct dose of
insulin into the syringe.

©® N o




9. Before removing the needle from the bottie, check your syringe for air bubbles .
which reduce the amount of insulin in it. If bubbles are present, hold the syringe .
straight up and tap its side until the bubbles float to the top. Push them out with
the plunger and withdraw the correct dose.

10. Remove the needle from the bottle and lay the syringe down so that the needle

l ’ .o ' does not touch anything.
' : | Mixing Humulin N and Regular Human Insulin
1. NPH human insulin should be mixed only with regular human insutin.
2. Draw air into your syringe equal to the amount of Humulin N you are taking.
Inserlt the needle into the Humulin N bottle and inject the air.. Withdraw the
needle.
3. Now inject air into your regular human insutin bottle in the same manner, but do
: not withdraw the needle.
- . . : ¢ 4. Turn the bottle and syringe upside down. *
. - 5. Making sure the tip of the needle is in the insulin, withdraw the correct dose of
regular insulin into the syringe.
. - 6. Before removing the needle from the bottie, check your syringe for air bubbles

- . - which reduce the amount of insulin in it. If bubbles are present, hold the syringe

: ' : straight yp and tap its side until the bubbles flogt to the top. Push them out with
the plunger and withdraw the correct dose.

7. Remove the needle from the bottle of regular insulin and insert it into the bottle of
Humutin N. Turn the bottle and syringe upside down. Hold the boitle and syringe
firmly in 1 hand and shake gently. Making sure the tip of the needle is in the
insulin, withdraw your dose of Humulin N. :

8. Remr?ve the needle and lay the syringe down so that the needle does not touch

e S . anything.

\ N ’ { _ Follow your doctor’s instructions on whether to mix your insulins ahead of time or

: - Co : just before giving your injection. It is important to be consistent in your method.

n . . <1  Syringes from different manufacturers may vary in the amount of space between
. L B . © . - i the bottom line and the needie. Because of this, do not change: ’
v : . . * the sequence of mixing, or

+ the model and brand of syringe or needle that the doctor has prescribed.

injection .

_Cleanse the skin with alcohol where the injection is to be made. Stabilize the skin
by spreading it or pinching up a large area. Insert the needle as instructed by your
doctor. Push the plunger in as far as it will go. Puil the needle out and apply géntle
pressure over the injection site for several seconds. Do not rub the area. To avoid tissue
damage, give the next injection at a site at least 1/2” from the previous site. ) R .

DOSAGE . RTINS

. N : Tl Your doctor has told you which insulin to use, how much, and when and how often L -

. S to inject it. Because each patient's case of diabetes is different, this schedule has

-1 been individualized for you.

Your usuat insulin dose may be affected by changes in your food, activity, or work

- . - schedule. Carefully follow your doctor’s instructions to allow for these changes. Other

R badid Soersnoc things that may affect your insulin dose are:

. . ’ lliness .

{liness, especially with nausea and vomiting, may cause your insulin requirements
to change. Even if you are not eating, you will still require insulin. You and your doctor
should establish a sick day plan for you to use in case of illness. When you are sick,
test your blood/urine frequently and call your doctor as instructed.

Pregnancy .

Good control of diabetes is especially important for you and your unborn baby.
Pregnancy may .make managing your diabetes more difficult. If you are planning to
have a baby, are pregnant, or are nursing a baby, consuit your doctor.

Medication . -

Insulin requirements may be increased if you are taking other drugs with
hyperglycemic activity, such as oral contraceptives, corticosteroids, or thyroid
replacement therapy. Insulin requirements may be reduced in the presence of drugs
with hypoglycemic activity, such as oral hypoglycemics, salicylates (for exdmpie,

. o . . aspirin), sulfa antibiotics, and certain antidepressants. Always discuss any

R o . .{ medications you are taking with your doctor. . .

- . S Exercise

Exercise may lower your body’s need for insulin during and for some time after the
activity. Exercise may also speed up the effect of an insulin dose, especially it the
exercise involves thé area of injection site (for example, the leg should not be used
for injection just prior to running). Discuss with your doctor how you should adjust
your regimen.to accomodate exercise.

Travel ‘

Persons traveling across more than 2 time Zones should consult their doctor
concerning adjustments in their insulin schedule. .

i COMMON PROBLEMS OF DIABETES .

 Hypoglycemia (Insulin Reaction) . .

Hypoglycemia (too little glucose. in the blood) is one of the most frequent adverse
events experienced by insulin users. It can be brought about by:

. Taking too much insulin

. Missing or delaying meals

. Exercising or working more than usual

. An infection-or iliness (especially with diarrhea or vomiting)

. A change in the body’s need for insulin . o : - Lo .

. Diseases of the adrenal, pituitary, or thyroid gland, or progression of kidney or Yoo

liver disease . 4! -

. Interactions with other drugs that lg

hypoglycemics, salicylates (for example, 2

antidepressants

i B s et o

N oA ON—

er blood glucose, such as ofal .
pirin), sulfa antibiotics, and certain

L} PA 6341AMP




8. Consumption of alcoholic beverages
. . . Symptoms of mild to moderate hypoglycemia may occur suddenly and can include:

* sweating * drowsiness
¢ dizziness « sléep disturbances
» palpitation * anxiety
« fremor « blurred vision
« hunger ’ « slurred speech
. « restlessness * depressive mood
. s - : « fingling in the hands, feet, lips, or tongue < irritability
- . . . . » lightheadedness * abnormal behavior.
: i * inability to concentrate - = unsteady movement
« headache « personality changes
- . oo Signs of severe hypoglycemia can include: :
. . . « disorientation * seizures
i ¢ unconsciousness " »death

~Therefore, it is important that a&sistance be obtaired immediately.

Early warning symptoms of hypoglycemia may be different or less pronounced
under certain conditions, such as long duration of diabetes, diabetic nerve disease,
medications such as beta-blockers, change in insulin preparations, or intensified
i controt (3 or more insulin injections per day) of diabetes.

' A few patients who have experienced hypoglycemic reactions after transfer from animal-source

. - . _ : insulin to human insulin have reported that the early warning symptoms of hypoglycemia were less

. ) . : ! pronounced or different from those experienced with their previous insulin,

. ’ Without recognition of early warning symptoms, you may not be able to take steps

N . i to-avoid more serious hypoglycemia. Be alert for all of the various types of symptoms

« ot I o that may indicate hypoglycemia. Patients who experience hypoglycemia without early

v C . ‘ warning symptoms should monitor their blood glucose frequently, especially prior to

activities such as driving. If the blood glucose is below your normal fasting glucose,

you should consider eating or drinking sugar-containing foods to treat your
hypoglycemia.

Mild to moderate hypoglycemia may be treated by eating foods or drinks, that
contain sugar. Patients should always carry a quick source of sugar, such as candy
mints or glucose tablets. More severe hypoglycemia may require the assistance of - -

. another person. Patients who are unable to take sugar orally o, who are unconscious | N

" require an injection of glucagon or should be treated with intravenous administration -* . * e

of giucose at a medical facility. L il

. You should learn to recognize your own symptoms of hypoglycemia. If you are = '~ ™ - R -

uncertain about these symptoms, you should monitor your blood glucose frequentiy to

help you learn to recognize the symptoms that you experience with hypoglycemia.

. o If you have frequent episodes of hypoglycemia or experience difficulty in

. - s e ) —recogmzmg the symptoms, you should consult your doctor to. discuss possibte

' : : —— changes in therapy, meal plans and/or exercise programs to help you avord

. m— Ry pOGlycemia.

| - memmema  Hyperglycemia and Diabetic Acidosis o
Hyperglycemia (too much glucose in the biood) may develop if your body has 00 SRR

little insulin. Hyperglycemia can be brought about by: S
1. Omitting your insulin or taking less than the doctor has prescribed
2. Eating significantly more than your meal plan suggests
3. Developing a fever or infection
In patients with insulin-dependent diabetes, prolonged hyperglycemia can result in

diabetic acidosis. The first symptoms of diabetic acidosis usually come on gradually,

over a period of hours or days, and include a drowsy feeling, flushed face, thirst, loss

B of appetite, and fruity odor on-the breath. With acidosis, urine tests show-large

B amounts of glucose and acetone. Heavy breathing and a rapld pulse are more severe
. . . Bl symptoms. if uncorrected, prolonged hyperglycemia or diabetic acidosis can result in

B i loss of consciousness or death. Therefore, it is important that you obtaln medlcal

TeeeT T T i assistance immediately. . L L
: EU X Lipodystrophy = Lo
oo " ‘Rarely, administration of insulin subcutaneously can result in lipoatrophy C ' :

: (depression in the skin) or lipohypertrophy (enlargement or thickening of tissue). if

you notice either of these. conditions, consult your doctor. A changé in your injection

technique may help alleviate the problem

Allergy to Insulin

Local Allergy—Patients occasionally experience redness, swelling, and ltchlng at
the site of injection of insulin. This condition, called local allergy usually clears up in a
few days to a few weeks. in'some instances, this condition may be related to factors
other than insulin, such as irritants in the skin cleansing agent or poor injection
technigue. If you have local reactions, contact your doctor.

Systemic Allergy—Less common, but potentially more serious, is generahzed
allergy to insulin, which may cause rash over the whole body, shoriness of breath,
wheezing, reductron in blood pressure, fast pulse, or sweating. Severe cases of
generalized allergy may be life threatening. If you think you are havrng a generalized
o allergic reaction to insulin, notify a doctor immediately.

L . ADDITIONAL INFORMATION i
o Additional information about diabetes may be obtained from your. dlabetes educator
DIABETES FORECAST is a national magazine designed especiafly for patients with

diabetes and their families and is available by; subscription from the American Diabetes -~ * :

Association, National Service Center, 1660 Diike Street, Alexandria; Virginia 22314. - : : o

Another publication, DIABETES COUNTDOWN is available from the Juvenile Diabetes - : o
Foundation, 432 Park Avenue South, New Yo%New York 1001 6-8013. .

Literature revised April 12, 1991

ELI LILLY AND COMPANY e Indlanapolls, IN 46285, USA
PA-6341 AMP PRINTED IN USA
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MICROBIOLOGY CONSULT
Divigion of Anti-Infective Drug Products

Submission No.:NDA 18-781/$-27
and various insulin NDA"s

‘Bubmitted by: Div. Metabolism & Endocrine Drug Products

HFD 510 _

John Short 443- 8510
Sponsor: Novo-Nordisk : \&
Reasons for Submission: Labelling revision ' <€§;¥Z>
Dosage Form:: Injectable .
Name: Trade: Humulin N 4 &ﬁ& C@A“x

: Generic: Insulin (:&kﬂ” .

Reviewed by: Pandu R. Soprey < QLC@MWWW -

Microbiologist, HFD-520
REVIEW:

The probable intent of a resuable syringe is to suggest an
alternative for a certain socio—economic group of diabetic
consumers. However the benefits gained from the use of
reusable syringes should outweigh the consequences of
possibly acquired infection if the user cannot properly
sterlllze/dlslnfect the device and subsequent cost of the
treatment.

Due to an altered or defective immune system, diabetic
individuals are susceptible to viral, bacterial, fungal and
parasitic infections. In comparison to normal individuals,
infections in diabetic patients tend to be severe and more
protracted (4). Safety objectives for syringes and needles
to be used by the diabetic should be considered as a first
priority item and in such a case sterility should be
theoretically required rather than desired. -

The package insert to be included gives directions to the
user to sterilize and then to assemble the sterile syringe
and needle. Under this set of directions sterilization is to
be achieved either by immersing for 5 minutes in boiling
water or in 91 % isopropyl alcohol. Neither boiling water
nor alcohol treatment, specified in the package insert is an
adequate method of sterilization (1,2,3,8). In addition to
killing vegetative cells, the sterilizing agent should
posess sporicidal action (3,9). During these two treatments
some of the actively growing and vegetative forms of
microorganisms will be affected (6,7). Since no data are
furnished along with this application, we are unable to
establish antimicrobial effectiveness of these two
processes.
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Antimicrobial action occurs when a physical or chemical
agent interacts and denatures macromolecules essential to
structure and metabolism (2,3,5). Furthermore, effectiveness
of a given antimicrobial treatment for a given task is not
constant, but rather depends on the interaction of several
physical, chemical and biological variables (5,6).

Application of moist heat is an effective method of thermal
destruction of infective agents (2,5). However, the
temperature at which water boils is not high enough to cause
significant reduction of microorganisms in 5 minutes. Other
factors such .as mineral content and altitude influence the
temperature at which water boils. There are no efficacy data.
provided by the sponsor that allows us to draw a correlation
between the holding time of 5 minutes and the antimicrobial
action achieved.

In most instances diluted alcohols are efficient
antimicrobial agents (6,8). The most effective concentration
of isopropyl alcohol is 70-75 % (8). However, no data were
submitted along with this application to support the choice
and effectiveness of 91 % alcohol in 5 minutes. Moreover
users will have difficulty in obtaining or preparing 91 %
alcohol because only 70 % isopropyl alcohol is available
over—-the—-counter. Under these circumstances the users have
to prepare 91% alcohol either by following concentration or
dilution procedures. Also alcohol,if left behind, would
precipitate insulin in the syringe and in the needle.

CONCLUSIONS:
Boiling water or alcohol treatment procedures
described in labelling revision are ineffective
for sterilizing syringes and needles. '
Alcohol treatment could be considered as an
antiseptic or disinfectant.
Boiling water could be considered as a
disinfectant provided data are available to
establish substantial decrease in bacterial
numbers as a consequence of the treatment.
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DEPARTMENT OF HEALTH AND HUMAN SERVICES - “
PUBLIC HEALTH SERVICE REQUEST FOR CONSULTATION

FOOD AND DRUG ADMINISTRATION

Yl )

" (Division]Office) FROM:
‘ HED ~520 . HFp -
DATE IND NO. NDA NO. [Y 1” JW‘" TYPE OF DOCUMENT DATE OF DOCUMENT V24 /F=;
Hetfoo | el Dottty [obitr) o r| 2/¢/20 (lfernats
NAME OF PRIORITY CONSIDERATION|CLASSIEICATION OFBRUG DESIRED EOMPLETION DATE
AN
s7 9/‘/ 2o

#

A |
NAME OF FIRM_ _ . /,« [73 p?%fﬂm‘—( "7""'—7‘
/ ¢Lf; Lo - fVindlesty

Vi
REASON FOR REQUEST

I. GENERAL
0 New PROTOCOL 3 PRE-NDA MEETING [0 RESPONSE TO DEFICIENCY LETTER
[0 PROGRESS REPORT [J END OF PHASE 11 MEETING O FINAL PRINTED LABELING
[0 NEw CORRESPONDENCE : {0 resusmission X LABELING REVISION
[J DRUG ADVERTISING [ SAFETY/EFFICACY [J ORIGINAL NEW CORRESPONDENCE
0 ADVERSE REACTION REPORT O pAPER NDA O FORMULATIVE REVIEW
0 MANUFACTURING CHANGE/ADDITION 0 cONTROL SUPPLEMENT O oTHER (Specify below)
[0 MEETING PLANNED BY
1l. BIOMETRICS
STATISTICAL EVALUATION BRANCH STATISTICAL APPLICATION BRANCH
O vvPE A OR B NDA REVIEW O cHEMISTRY
{1 END OF PHASE 1| MEETING O pHARMACOLOGY
[0 CONTROLLED STUDIES [J BloPHARMACEUTICS
O PrROTOCOL REVIEW 0 oTHER
O oTHER .
111. BIOPHARMACEUTICS
- DISSOLUTION [] DEFICIENCY LETTER RESPONSE
[1 BIOAVAILABILITY STUDIES O PROTOCOL— BIOPHARMACEUTICS
O PHASE IV STUDIES 0 1N—VIVO WAIVER REQUEST
IV. DRUG EXPERIENCE
[J PHASE IV SURVEILLANCE/EPIDEMIOLOGY PROTOCOL Ll REVIEW OF MARKETING EXPERIENCE, DRUG USE AND SAFETY
0 DRUG USE e.g. POPULATION EXPOSURE, ASSOCIATED DIAGNOSES [0 suMMARY OF ADVERSE EXPERIENCE
[0 cASE REPORTS OF SPECIFIC REACTIONS{List below) [J POISON RISK ANALYSIS

0 cOMPARATIVE RISK ASSESSEMENT ON GENERIC DRUG GROUP

V. SCIENTIFIC INVESTIGATIONS

O cuiniecaL [J PRECLINICAL

COMMENTS/SPECIAL INSTRUCTIONS(A ttach additional sheets if necessary)

The attached labeling is a portion of the patient package insert used with

Humulin N, indicating how to cleanse reusable syringes and needles.. The same

. text is used for all insulins on the U.S. market. It has been brought to our -

attention by the Device people that "sterilization” cannot be accomplished by

the methods described on page 6 (see attached memo dated 12/22/89 from ‘ﬂﬁh
QS\ Timothy A. Ulatowski from HFZ-420). o,

. e e would like your input to
help us to make this decision. Please answer the following questions:

1) Will the procedures described under “Boiling” and “Isopropyl
" Alcohol” sterilize reusable syringes and needles?

2) Assuming that the answer to question #1 is “No," would either of the
procedures d131nfect the reusable syringes and needles?

SIGNATURE OF EO. ES METHOD OF DELIVERY (Check ong) i
(7[({3/3.57& O maic HAND

SIGNATURE OF IVERﬂ SIGNATUR VERE

CADA EMA 2904 (7/021 i s e 7/
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December 22, 148BG /
FROM: Chisf, Heneral Hospital and Perzonsl Use Device Branch
(HFZ-420)

THRD: Director, Div. of Product Surveillance (HFZ-340) VUA$|AZbkq

. ~ ‘ :
TG Director, Division of Metabolism and ~T§Ok“ ’LUXLU7
Endocrine Drug Products - (HFD-510) o+ 'kewyb %& »
. *'WP
SUBJECT:: Ingulin Labeling Regulation 21 CFR 429.11i(c) (3 A’ j/&&&V“J

I called your office on December 18 to obtain LlJflfiLﬂ 1Dn on L l
the above referenced regulation. The regulation provides that ngml
ingulin labeling shall indicate a method for sterilizing reusab Wuu%

syringes and needles between use. (ﬁmh* )
Muigen

Az implemented in insulin labeling, e.g., Humulin, there “are k“ I
directions to the user to sterilize syringes and needles in (TJL
boiling water for 5 minutes, or (2) 91% igopropanol. We helieve

that neither of these two methods actually sterilize syringes or’
needles. EPA, COC, and CDRH rely upon a common microbilological \\‘0\90
undergtanding of the term "sterilization® to mean the complete
destruction of all contamination. It is commonly understood by

the three groups that a sterilizing procedure must be sporicidal.

Demongtrating sterilization is an exercise in probabilities since
absolute sterilization is not possible. In our evaluation of
sterilizers and diginfectants in CDRH we apply a sterility
assurance level of a probability of only 1 in 1 million survivors
to a c¢laim of sterilization. :

The literature indicates that boiling water immerszion #annot
eliminate all bacterial sporees thus rendering the method a=m
ineffective asg a sterilizing procedure. Therse are no data on the
91% isopropanol showing effectiveness as a sterilant.

Isopropanol is not EPA registered as a sterilant.

n(B)

R Do s s S DT

\g?‘f““ - i The boiling water matter remains. I

recognize that the term "sterilization® in this instance has been
applied loosely, and in fact the method has its merits. Since
the risk of infection of one reusing their own  gyringes is
relatively low, boiling water or even 91% isopropanol may be:
sufficiently effective ag a hetween usge treatment. It is '
certainly econamical.

May I recommend that the drug labeling .tegulation be modified to hc“
indicate A ‘ stenlllvatiun, aniﬁh
the drug 1abeling be =o reviged. -

sterilization. Even 91% izopropancl may survive under this




revigion, given gome data.

Flease provide your opinions and intentions in regponse =0 that
we may further direct thosze wisghing to market insulin gyringe and
needle treatment devircem.

Thank you for your staff's expeditious responsze to my previous

telephone calls. n

8

Timothy A. Ulatowski
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Lilly Research Laboratories
Attention: M. W. Talbott, Ph.D.
Director, Medical Regulatory Affairs
Lilly Corporate Center

Indianapolis, IN 46285

Dear Dr. Talbott:

Reference is made to your supplemental new drug application dated February 6,
1990, submitted pursuant to section 505(b) of the Federal Food, Drug, and
Cosmetic Act for Humulin N [human insulin (rDNA origin) isophane suspension].

The supplement provides for revisions in the patient package insert.

We also acknowledge receipt af your communication dated May 22, 1991,
enclosing final printed labelling as requested in our supp]ement approva]
letter dated April 3, 1991. :

The final printed Tabelling is being retained for our files.

Sincerely yours,

ks

Solomon Sobel

Director ‘&
Division of Metabolism and . L, é{ 4

Endocrine Drug Products (HFD-510) ”T ’
Center for Drug Evaluation and Research

“cc: NDA Arch
HFD-510
HFD-80 w/1abelling
HFC-130/JAl1en -
HFD-333 w/ labelling -
HFD-500/LRipper w/labelling
HFD-638 w/ 1abelling
HFD-735 w/ labelling
HFD- 510/SShen/AF1em1ng/YYCh1u/AJordan
HFD-511/1Braithwaite/06.20. 91/FT/MMM/7/3/91/N18781AR s27
Concurrence:JShort/6/25/SShen/AFleming/7/1/YYChiu/Adordan/7/2/91

ACKNOWLEDGE & RETAIN
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-/C DEPARTMENT OF HEALTH & HUMAN.SERVICES Public Health Service

‘%h : A ’ . . R B . . ) —

o™ . - : N : R ‘ ' Food and Drug Administration
: : : ’ Rockville MD 20857

" Date. 2~7-Fo ‘

.NDA No. /§-9%/

Crtly ReSesrcy LABORATIREES
Ly Conporgtgy oty -
IA)DZJA,{/&PJZA_C y TDIALA Y élH'

(AMNUON: . FALBSTT pORy ~ - i

Dear Sir/Madam:
We ‘qck‘nowledge receipt of your }’supp'lemental abplica_tioh for the following:
vNa.me of 'Dl'ul; -

i NDA Number Jg '75’/

L Supplement Numb’er:

oa')”

© Date’ fs" pleiment:
Dateo uppemen Februarj 9” ”70

..Date of Recelpt
8 /Fcb marj 7_, l‘fs“b

- AII commumcatlons concernmg thlS NDA should be addressed as follows

&WD oo € Uale M Lossers - f/ﬁa—ﬂz)

Cent s iologics, HFN~810_, )
_'.Attentlon ; Document Control Room '14B-03
‘ ':5600 Fishers Lane -~
“Rockuville, MD 20857

’

» Division ol Metabellsm and Endocrme Drug Products -
" Ce_nter for:Drugs and B‘IOIOQIACS )

Teert o
“UNDA-File. ..
- HEN-810File
S :_cso File

FORM FDA 3217c (7/84)

: J S GOVERHNLHT Pﬂli\"I‘ING 0F1<Iul:. l’-}“l-l L)O 540/7)4 32
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Lilly Research Laboratories
A Division of Eli Lilly and Company

Lilly Corporate Center 5 / s
indianapolis, Indiana 46285 / g(O(

(317) 276-2000

May 22, 1991 0 NDA SUPPL AMENDMY!
| e/ FA
S ~0d7 m
Food and Drug Administration " J— '\ -
Center for Drug Evaluation and Research , 2560 FOR 2
Division of Metabolism and Endocrine g Vo JD Lﬂ
Drug Products, HFD-510 / X

Attn: Document Control Room 14B-03
5600 Fishers Lane
Rockville, Maryland 20857-1706

MAY 2 8 1991 i
N, HFD-510 <5
':c;,, NN Q.\

Re: NDA 18,781 Humulin N [human insulin (rDNA origin) 1sophanesuspensmn]
FPL for Approved NDA 18-781/S-027

Please refer to your letter of April 3, 1991 in which final approval was granted for our
supplemental new drug application, dated February 6, 1990 (and amended March 8,
1991). Pursuant to your request we are submitting twelve (12) copies of the final
printed labeling (FPL) which is identical to the approved draft labeling. The labeling is
dated April 12, 1991 and is identified as PA 6341 AMP.

Please call me at (317) 276-2574 or Dr. Paul D. Gesellchen at (317) 276-4306 if there
are any questions. Thank you for your continued cooperation and assistance.
Sincerely,

ELI LILLY COMPANY

- M. W/ Talbott, PhtD.
Director
Medical Regulatory Affairs
* Enclosures - PA 6341 AMP KEVIEWS COMPLETED
Cs0 ACTION: —
Vz‘f@ o LETTER 1 NAL

A VY oS A TA X
LSO INITIALS - DATE
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ReviewS COMPLETED
Lilly Research Laboratories

A Division of Eli Lilly and Company CSO ACT'ON
Lilly Corporate Center
Indianapolis, Indiana 46285 - ETTER D

March 8, 1991 (317) 276-2000

NDA SUPPL ARENDMENT \PI cso: y//// DATE
R [027)A¢ 50 3 "

Food and Drug Administration M ;
Center for Drug Evaluation and Research %’b i
Division of Metabolism and Endocrine /}A:W \
Drug Products, HFD-510 { « _
Attn: Document Control Room 14B- 03 0' Q]
5600 Fishers Lane ( T4
Rockville, Maryland 20857-1706 /%

Re: NDA 18-781 (S-027) Humulin N {human insulin (rDNA ongm) isophane
suspension].

Please refer to the referenced supplemental new drug application dated February 6,
1990 which provides for an extensive revision of the *Information for the Patient"
insert. Please also refer to yo of October 11, 1990 which informed us that the

October 26, 1990 in Wi you of our intent to file an amendment to the
referenced supplemental new drug application.

Pursuant to 21 CFR §314.70(b) we are now submitting the amendment to the
referenced supplemental new drug application. For your convenience the draft copy of
the current labeling contains any additions highlighted by bold text in blue and any
deletions highlighted by bold strikethroughs in red. In addition, we have also.
enumerated all changes below. :

The following changes have been made in response to your "not approvable” letter of
10/11/90:

1. In the WARNINGS section (page 2), the last sentence has been rqv1sed by replacmg

*1ST" with the word FIRST

2. In the "Syringe Use" subsection of the INJECTION PROCEDURES section (page

6), the sentence "NEEDLES AND SYRINGES MUST NOT BE SHARED." /——— h(4)
4k} . capitalized bold-faced print.



Food and Drug Admnustratlon
Page 2
March 8, 1991

3. Inthe “Storage subsectlon of the NPH HUMAN INSULIN section (page 5), the
word "/ I

[ e - e B

kept as cool as poss1b1e (below 86°F[300C]) and away from heat and light."

4. In the "Storage" subsection of the NPH Human Insuhn section (page 5), '#a-m» ?\D‘\

e e P P Mtz s

o T A T e has been deleted You had requested that "
B

5. In the "Hypoglycemia (Insulin Reaction)" subsection of the COMMON
PROBLEMS OF DIABETES séction, the sentence on page 13 starting with the words

*A few patients have expenenced hypoglycemic reactions ..." has been changed to
bold-faced print.

In addition to the above changes requested in your letter of October 11, 1990 we have
made several additional changes to the original supplement some of which are are
editorial in nature. Several changes were made to reduce any potential for confusion
by the patient and one item (number 14 in the following list) arose as a direct result of
the FDA Advisory Committee meeting on Hypoglycemia Unawareness held on March
27, 1990.

The additional changes are listed as follows with specific references to the page and v
section or subsection name where appropriate:



Food and Drug Administration
Page 3
March 8, 1991

1. In the "Description" subsection of the NPH HUMAN INSULIN section (page 2-3),
the second and third sentences in the first paragraph have been modified = ——— :
\ R - . - . .. o - . x L “;WM
N\ , ; S
© - ' - The result is ..." and insertion of the
words "... crystalline suspension of human insulin with protamine and zinc providing
...". 'The net result is creation of one clear sentence "Humulin N is a crystalline
suspension of human insulin with protamine and zinc providing an intermediate-acting
insulin with a slower onset of action and a longer duration of activity (up to 24 hours)
than that of regular insulin.", out of two somewhat redundant sentences.

2. In the "Identification” subsection of the NPH HUMAN INSULIN section, the trade
mark symbol next to the word Lente in the first sentence on page 3 has been removed
since it has previously been identified as a trademark item in the WARNINGS section

(page 1).

@ 3. In the "Identification” subsection of the NPH HUMAN.INSULIN section, the word
AN

clumps may be present : —@\

4. 1In the "Identification" subsection of the NPH HUMAN INSULIN section, the
seventh sentence on page 4 which formerly stated that

wems=1as been deleted from the fifth sentence of the third paragraph (page 4) since

\3\&\

‘Q@‘k ' ' ~ . has been reworded for clarity. The new sentence reads,

" Always check the appearance of your bottle of insulin before using, and if you note
anything unusual in the appearance of your insulin or notice your insulin requirements
changing markedly, consult your doctor.".

5. Inthe ' < ' - ' . the last
sentence of the section (page 5) which begins "Do not use ..." has been moved to the
last sentence in the "Storage" subsection (page 5).

6. In the "Identification" subsection of the NPH HUMAN INSULIN section, (Fig. 1,
page 5) the words " " have been removed from the figure legend after

' the word "clumps” and the words "... there are ..." have been inserted immediately
before the word "clumps”. This brings the directions in accordance with the change
specified in point 3 above. ’

Wl &\

W\

o

b(4)



Food and Drug Administration
Page 4
March 8, 1991

7. In the "Correct Syringe" subsection of the INJECTION PROCEDURES section
(page 6), a comma has been inserted after "With Humulin N" in the second sentence.

8. In the "Preparing the Dose" subsection of the INJECTION PROCEDURES section
(page 7, step 4., sentence one and sentence two), the word &—=7 . has been replace by b(4)
the word "bottle”. Correction of this inconsistency brings the terminology into

uniformity throughout the document.

9. In the "Medication" subsection of the DOSAGE section (pages 10-11, the first two
sentences), the abbreviation "eg," has been replaced with the more recognizable
phrases "such as" and "for example,”.

10. In the "Medication" subsection of the DOSAGE section (pages 10-11), a comma
* " has been added after the words "... with hypoglycemic activity"” in the second
sentence and the word —— has been deleted from in front of the words "sulfa bld)
antibiotics, ..." later in that same sentence. '

11. In the "Exercise" subsection of the DOSAGE section (page 11), the abbreviation
“eg," has been replaced with the more recognizable phrase "for example,” in the
second sentence.

12. In the "Hypoglycemia (Insulin Reaction)" subsection of the COMMON ‘
PROBLEMS OF DIABETES section (part 7. on page 12), the word 7 has been M4)
deleted from in front of the words "sulfa antibiotics, ..." and the words "and certain
antidepressants” have been added at the end of the statement. This statement now
matches the wording in the penultimate sentence in the paragraph under the

"Medication" subsection of the DOSAGE section on page 11.

13. In the "Hypoglycemia (Insulin Reaction)" subsection of the COMMON
PROBLEMS OF DIABETES section (pages 12-13), the parenthetical phrase "(3 or
more insulin injections per day)" has been added to the sentence which begins "Early
warning symptoms of hypoglycemia ..." as an example of the terminology "intensified
control”.

14. In the "Hypoglycemia (Insulin Reaction)" subsection of the COMMON _
PROBLEMS OF DIABETES section, the following sentence has been inserted between
the first and second sentences of the third paragraph on page 13: "Patients should
always carry a quick source of sugar, such as candy mints or glucose tablets. " This



Food and Drug Administration
Page 5
March 8, 1991

statement has been added as a result of the Division of Metabolism and Endocrine Drug

Products’ Advisory Committee Meeting on Hypoglycemia Unawareness held on March
27, 1990 at the FDA. ’

15. In the "Hypoglycemia '(Insulin Reacﬁon)" subsection of the COMMON
PROBLEMS OF DIABETES section, the two commas in the fourth sentence of the
third paragraph on page 13 have been deleted as unnecessary.

16. In the "Hypoglycemia (Insulin Reaction)" subsection of the COMMON
PROBLEMS OF DIABETES section, the comma in the first sentence of the second
paragraph on page 14 in the phrase "... of hypoglycemia, or experience ..." has been
deleted as unnecessary.

4

17. Tn the "Hyperglycemia and Diabetic Acidosis" subsection of the COMMON
PROBLEMS OF DIABETES section (page 14), the wording ' e——=""""7" has MA)
been changed to "... meal plan suggests".

Please call me at (317) 276-2574 or Dr. Paul D. Gesellchen at (317) 276-4306 if there
are any questions. Thank you for your continued cooperation and assistance.
Sincerely,

ELI LILLY AND COMPANY

!
M. W. Talbott, Ph.D.
Director
Medical Regulatory Affairs

Attachments ~ PA 6130-B AMP
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February 6, 1990

Food and Drug Administration

Center for Drug Evaluation and Research

Division of Metabolism and Endocrine
Drug Products, HFD-510

Attn.: Document Control Room 14B-03

5600 Fishers Lane

Rockville, Maryland 20857-1706

Re: NDA 18-781, Humulin® N NPH (human insulin, rDNA origin)

Pursuant to the provisions of 21 CFR §314.70(b), we are submitting
revised package labeling for the referenced product for your review.

Extensive revisions have been made. In order to facilitate your
comprehension of these changes this submission consists of the
following:

1. - An unmarked copy of our proposed draft "Information
For The Patient". - (Attachment I)

2. A copy of our proposed draft "Information For the Patient",
with new information which has been added marked in
yellow. (Attachment II).

3. A copy of our current "“Information For The -Patient",
with deletions marked in red, and copy which has
been moved marked in blue (blue brackets reflect
areas that have been reworded as well as moved).

R

(Attachment I11)

i
To t]arify further, the fd110wing changes have been @
i

. AEVIRWS memmo

Major changes -
1. Additional information on hypoglycemia

+ highlights warning symptoms

| 530 CTion
X ATIER

- further defines hypog]ycem1a unawarenessi?'
- lists precautionary measures for patients W%SQ E\“HALS

M/ p/ﬁ’ Wa/%/fa

have hypoglycemia unawareness
+ expands upon treatment for hypoglycemia: Q
‘\55 \\ ad

2. Instructs patients to discard any insulin which has been

- T o)

N‘@\\g

"\j{"&



Food and Drug Administration
NDA 18-781 - Humulin N NPH
February 6, 1990

Page 2

3. Provides more details on procedures for mixing insulins

4. Adds or enhances information on situations that may affect
the patient's usual dosage, e.g., illness, pregnancy,
medications, exercise, and travel

5. Adds Tipodystrophy to the 1ist of common problems of
diabetes

Other changes -

1. Emphasizes blood glucose measurements as a measure of

glycemic control e R ,r»%mwzmwm004)
2 —— e - b( A) e B ( 4)

The deletions, additions, and éhanges in location should make the
new document easier to read and understand by:

< removing redundancy

- improving flow of the information

- simplifying instructions
-Subsequent to mutua1_agreement on the wording and format in this
Humulin N draft labeling, we will apply the agreed upon wording

and format to other Humulins and Iletins, with appropriate
modification for species and formulation. ’

Please call me at (317) 276-2574 or Dr. Al Webber at (317) .276-4255
if there are any questions. Thank you for your continued cooperation
and assistance. '

Sincerely,

ELT LILL\ AND .COMPANY

Medical Regulatory Affairs
Enc. - PA 6130-A AMP

cc:  Mr. John Short (4)



