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Bbipaxaro MCKPEHHIOIO MPU3HATENbHOCTL BCEM KoJeram, B 0CO6eHHOCTH CuHe
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Introduction

| am often asked to recount the story of how we
developed the NovoPen® - a pen used for
administering insulin. Sometimes the story is told to
students who use it as a case study. Sometimes it is
related to people who are curious as to how a
specialised pharmaceutical company could even
consider creating a mechanical device such

as the NovoPen®.

The story has been told many times - often
sporadically, in segments and lacking the proper
context. This is why | have now chosen to tell the story
of the NovoPen® chronologically and include the
players who made significant contributions to its
creation. With all the story has entailed, it has become,
part of Novo Nordisk history.

JZm Rex
April 2003

BeeneHve

MeH$s 4aCcTo NPOCAT pacckasaTb UCTOPUIO O TOM, Kak Mbl
cosgasan HosolMeH® - wnpul-pyyky 419 BBEAeHUS
VIHCYSIMHA.

MHorga ata nctopus CIYXUT HarnsaaHbIM NpYMepPoM B
y4ebHbIX Nocobusix Anis cTyneHToB. MHoraa s
pacckasblBato ee NIl asM, NPOCTO MHTEPECYIOLLMMCS
TeM, 4To NoBYANIIOo crieLmanncToB papMaLLeBTUYECKON

KOMMaHWW CO3AaTb 3TO MEXaHUYECKOE YCTPONCTBO.

3Ty ICTOPUMIO PacckasbiBaIM HE OAMH Pas - 4acTo
Cry4arHO, dparMeHTapHO, HE B HY>)KHOW CUTyaumn.
VIMEHHO No3TOMY 51 peLunn pacckasarb BCIO MICTOPUIO
1306peTeHns LUNpuLL-py4ku HosolNeH® no nopsiaxy,
YNOMSIHYB BCEX TEX, KTO BHEC CYLLECTBEHHbIN BK1a, B
ee cosgaHue. Bcg, 4To 3a 9Tvm nocnefoBasno, CTasio
HEeOTLEMJIEMON HaCTbIO UCTOPUM KOMMAaHUM

Hoeo Hopamck.

MopH Pexc,
Anpenb 2003



Already in the age of 6-7 years children are injecting insulin themselves
[JleTn Mnafwero LIKOMbHOMrO BO3PacTa YXe CaMOCTOSTENbHO BBOASAT cebe UHCYVH.




Background

But perhaps a little background is in order. In the early
1980s, Novo was a pharmaceutical-chemical company.
So how did we end up achieving success with a tool - a
pen - to administer insulin?

Throughout the 1970s, Novo developed highly purified
mono-component insulin, and in 1980 we initiated
clinical studies with human insulin. Following this, the
Novo management believed that insulin development
could be developed no further, so if we wanted to
sustain a leading position within diabetes treatment we
would have to turn our attention to the everyday life of
diabetics.

The concept "Diabetes Care” was defined, initiating the
development of pen-treatment. Cookbooks were
published containing recipes suited to people with
diabetes: healthy food with the correct balance of
carbohydrates, fat and proteins. Videos were produced
to help diabetics achieve optimal treatment. And
material was developed to instruct families, friends,
colleagues and schoolmates to people with diabetes.
The material explains the changes that take place on an
everyday basis when a diagnosis of diabetes is made.
The overall message promotes quality of life and the
essential correct balance of food, exercise and
medication.

MpensicTopUs

BeposiTHee, nydlle HavaTb ¢ npegbicTopuun. B Havane
1980x rogoB HoBo Gblia X1MMKO-dapMaLeBTUHECKOM
KOMMaHuei. Kak e Ham ypanocb [oOUTLCS ycrexa,
CO30aB YCTPOWCTBO O/11 BBEAEHUSI UHCYNIMHA?

Eiue B 1970x rogax komnaHuen HoBo Gbln co3aaH Bbi-
COKOOYMLLIEHHbIA MOHOKOMIMOHEHTHbBIN MHCYNWH, @ B
1980 roay HauaTbl KIMHMYECKWE MCCNEenOBaHUS Yeno-
BEYECKOro MHCYNMHa. B pesynsrare pykoBOACTBO KOM-
naHuyM HoOBO NMpuLLO K BbIBOAY O HEBO3MOXHOCTU YCO-
BEPLUEHCTBOBAHMS MHCY/MHA KaK TakoBOro. B uensx
yAEPXaHUS BEAYLLIMX NO3WUMIA B 061aCTV NieveHus ca-
XapHoro amabeta 610 HeobxoaMMo 06paTUTL BHUMA-
HME Ha MOBCEOHEBHYIO XM3Hb MaLWEHTOB.

B aT0i1 CcBA3M ObiNa NpuHATa KOHUENLUMS "TTOMOLLIb J0-
OaM ¢ InabeToM”, 4TO MOCAYXWIIO OTMPABHOM TOUKOW
Anst paboTbl HaA, CO34aHNEM LUNPULL-pyyeK. B pamkax
3TOI NporpamMmbl ObUIN U30AHbI NOBAPEHHBIE KHUTW C
peuenTamu 651104, A4S Mol ¢ AabeToM, HYXAAIOLLMX-
Cs1 B 3[0POBOV NKLLIE C NPaBWibHbIM COOTHOLLIEHVEM
0EenKOB, XWPOB 1 YrNIeBOAOB. BbU BbiMyLLEHb! BUOEO-
GuUnbMbl, MHGOPMMPYIOLLIME MALMEHTOB O Hanbonee ad-
beKTUBHBLIX MeTOAaxX feyeHusl. Boin nogrotoeneH psg,
03HAKOMUTESIbHBIX MATEPVIANIOB O/19 YWIEHOB CEMbU, OPY-
3eli 1 Konner lodei ¢ caxapHbiv AyabeToM. 3 mate-
prasibl OCBELLAIOT T€ M3MEHEHNSI, KOTOPbIE MPOUCXOAAT B
KN3HU YeNioBeka rnocsie Toro, Kak eMy roctaslieH ava-
rHO3 "CcaxapHblil anabeT". [naBHOW naeen Bce aToi ae-
ATENBHOCTY BbUI0 CTPEMJIEHVE K MOBLILLEHMIO KAYECTBA
XN3HW 1 cobnioaeHnio Heobxoanmoro GanaHca Mexay
nuwien, Gr3n4ecKom akTMBHOCTBIO 1 IEHEHNEM.



A discrete follower.

HenpumeTHbIN CNyTHUK.




"B0O3MOXHO N1 co3gartb YCTPOMUCTBO, BHELLIHE MOXOXEe
Ha aBTOPY4KY, MPOCTOE B NMPUMEHEHUN, COLAEPXALLEE
HefesbHbIM 3anac MHCYMHA 1 BBOASLLEE ABE eAVHULbI
NHCYSIMHA MPW HaXXaTUM Ha KHOMKY?"

CoHHuk dpionaHa, 1981.



How the NovoPen® was created
One day in January 1981, Marketing Director Sonnich

Fryland made phone calls to Doctor Ivan Jensen and me.

He asked if we had time to join him in his office - fast!
He had something interesting he wanted to show us
and discus. Once we were in Fryland's office, he took
his fountain pen from his pocket and held it out to us.
He asked if it would be possible to make a device that
looked like a fountain pen, was easy to use, could hold
a week's supply of insulin and could administer two
units of insulin at the touch of a button. The pen had to
be simple and discreet and preferably look like an actual
fountain pen.

Fryland had taken his inspiration from an article in that
month's issue of The Lancet. The article described a
young English girl with diabetes who each morning
filled a disposable syringe with enough insulin to last
the day. This enabled her to administer the doses she
needed over the course of the day without having to
refill the syringe. She had always felt it cumbersome
and indiscreet to administer a dose of insulin from a vial
using a disposable syringe. In order to measure the
doses properly, she had asked an English company to
develop a dosing tool that could contain the filled
syringe and would deliver pre-measured two-unit
doses. This story was Fryland's inspiration for a discreet
pen to measure and administer a required dose of

insulin with great precision.

CospaHvie wnpuu-pydkm HosolMer®
Ansapckum aHem 1981 roga mMHe n gokTopy Meany
Vercery noasoHmn CoHHvK DpIonaHa, AMpeKkTop otae-
na MapKeTUHra, 1 MNonpoOCUN HAC CPOYHO 3aTV K HEMY
B kabuHeT. OH xoTen o6cyanTb C HaMU YTO-TO O4EHb
UHTEpecHoe. B kabUHETE OH BbIHY/ U3 KapMaHa aBTo-
PYYKY 1 NPOTsSHYN €€ HaMm. OH crnpocusl, BO3MOXHO Jin
€030aTb YCTPOIACTBO, BHELLHE MOXOXEEe Ha 0ObIYHYIO
ABTOPY4KY, MPOCTOE B MPMMEHEHUN, COAEPXALLEE He-
[enbHblA 3anac MHCYNIMHA Y BBOASLLEE [ABE €AVHMLbI
WHCY/IMHA MPY HaXaTuUM Ha KHOMKy? Takas pydka [0Jx-
Ha ObITb NPOCTON, HE3AMETHOW [J1 OKPY>KAIOLLMX U Bbl-
rMSAeTh KaK HACTOsILLIAS aBTOpYyYKa.

31y noeto OproneHa, NoYeprHyn B OAHON 13 CTaTel B
CBEXEM HOMepe MeOuUMHCKOro XxypHania "JlaHuet”
(The Lancet). B aToi1 cTatbe pedb Lwia 06 aHrIMNCKON
[EeBOYKE, CTPafAtoLLEN caxapHbiM AMabeToM U1 BbIHYX-
OEHHON KaxXOo0e YTPO HarosHATbL OAHOPAa30BbIv LUNPWULY,
WHCY/IMHOM TakK, 4ToObl €ro XBaTtuio Ha LEenbliA AeHb.
Takvm 06pa3om, OHa BBOAWMNA YCTAHOBIEHHBLIE 003bI B
TEeYEHVEe OHS, He Nprberast K AOMNONHUTENBHBIM MaHu-
nynsumamM no HanonHeHwo wnpuua. Oxa Bcerga mc-
MbiTbiBa/1IA CMYLLEHNE U HEYO0BCTBO OTTOr0, YTO NpU-
BriekaeT BCceobLUee BHUMaHWE, Aenast UHLEKUMIO C
ncrnons3oBaHneM dnakoHa v wnpuua. Jesoyka obpa-
TUMACh K OOHOW M3 aHIIMNCKNX KOMMaHWIA ¢ NPocLOoi
paspaboTaTb YCTPONCTBO C NPeABapUTENILHO 3arOJSHEH-
HbIM LUNPULLEM, KOTOPOE Bbl MOT/I0 TOYHO BBOAUTL He-
06X0MMYIO €1 [O3Y MHCYNMHA B ABE eAnHMUbI. VveH-
HO 3Ta cTaTbs nobyamna CoHHMKA NMPELNIOXUTL MOEKD
no pa3paboTke He NMPUBNEKAIOLLEN BHUMaHUE LUNPULL-
PY4YKM C HYETKOWM M TOHHOM LLUKaIOMN 4031pOoBaHns s
BBEOEHWSA YCTaHOB/IEHHOW O03bl MHCYNNHA.



Could it be done?

| was clearly unable to give him an immediate answer
and asked for time to investigate the issue. Following
this, | spent time studying known techniques that could
be employed to thrust a plunger in tiny increments
(0.54 mm) and enable the system to deliver two units

of insulin in each dose.

By March 1981,1 felt | had enough viable concepts.
I informed Sonnich, and he gave the project a green
light.

At this point, Novo was a pharmaceutical and chemical
company, and many found such mechanical
experiments fun but far beyond our field of business
and expertise. Of course, Novo had a proud tradition
dating back to 1925 when Harald Petersen invented the
first system for dispensing insulin from a glass
container. He also developed pumps and valves for the
factories and an electric shaver with revolving blade and

much more. But that was way back.

Hackonbko 310 peasibHO?

[ns pelleHnst nocTaesnieHHoM 3aaa4m TpeboBaioch
HekoTopoe Bpems.. s 3Toro s NpUCTYN K U3YHeHMIo
YK€ CYLLECTBYIOLLINX TEXHOJIOMMIA C NCMOJIb30BAHMEM
NopLHSA ¢ Marbim wwarom (0,54 MMm), 4TO NO3BOSIUIIO

Obl BBOAUTHL ABE €AMHULILI UHCY/IMHA.

K mapty 1981 roga 66111 chopMynmpoBaHsbl 06LLve
3a4a4v 1 NyTn UX PeLLIEHsl, 06 3TOM S U3BECTU
CoHHuKa, KOTOPbIN, B CBOIO 04epenb, Aan paspeLleHne

Ha 3anyCckK npoekTa.

B 10 Bpems MHOrve NocMenBaIMChb Hag, HalMK
TEXHNYECKMMU 3KCNEPUMEHTaMu: KomMnaHms HoBo
npeacrtasnsna coboin XMMmnko-dapmMaLeBTUHECKYIO
KOMMaHMIO 1 Noao0BHbIe ONbIThl Bbl BHE cdhepbl
HaLLMX OeNOBbIX MHTEPECOB M KOMMETEHLMM.
HecoMHeHHo, y komnaHun Hoeo Gbinv cnaeHble
Tpaauummn B NpoLuiom, korga B 1925 rony Xapanbz,
MeTepceH (Harald Petersen) cospan nepeyto cuctemy
BBEEHWNS HCYNMHA U3 CTEKNIIHHOM eMKoCTW. MNoMrMmMo
aToro NetepceH 3aHMMasics pa3paboTKo HACOCOB U
knanaHoB ans dabpurk, n3obpen anekTpodpuTay ¢
BpaLLAoLLMMCS Ie3BMEM 1 MHOroe apyroe. Ho ato

ObIf1I0 B MPOLLIIOM.



"K mapTty 1981 ropa 6binm cpopmynmpoBaHbl 00LLMeE 3aaa4n n
nNyTn ux pewenus, 06 atom g n3sectun CoHHMKA, KOTOPLIN,
B CBOIO 04Yepenp, Jasl pa3peLleHne Ha 3arnyck rnpoekra”

MopH Pexc, meHexep. 2003



Developing the design

Sonnich's approval cleared the way for the project,
silencing even the sceptics. A project group was set up
including Ivan Jensen, who would be responsible for the
clinical trials, and Carsten Murmann, who would
prepare the market for the new form of treatment. |
myself was responsible for the development and
manufacturing of the device, cartridge and needle.

| soon realised that | was unable to handle the design
aspect on my own. A colleague - Ove Lorentzen - told
me about Otto Vogeley, a very capable concept
developer and designer. | contacted him, which | have

never since regretted.

Together, we developed the final concept, which was
based on well-known technologies employed with as
diverse contraptions as the switchboard, Leonardo da
Vinci's ship propeller and the collapsible Chaublin clasp
nut! The pen was intended to act as an advanced
disposable syringe with a plunger and hypodermic
needle. In addition to the pen, both an insulin holder
and a hypodermic needle had to be developed.

We established contact with Leo Pharma, a company
with a great deal of experience in producing
Pharmaceuticals in glass ampoules (cartridges). Our
contact with Leo Pharma enabled us to quickly establish
relations with suppliers of cartridges, plungers and

closing mechanisms.

Pabota Hag, KOHCTPYKUMENn

OpobpeHne CoHHMKa He TOMbKO CrnocoBCTBOBaANO 3any-
CKy MPOEeKTa, HO M YCMUPWIIO CaMbIX SIPbIX €r0 CKENTU-
KOB. Bbuia cdopmMmpoBaHa NpoekTHas rpynna, B COCTaB
KOTOPO BOLLAM AOKTOP VBaH MeHceH, OTBETCTBEHHDIN
3a KIMHUYeckune mncnbitanus, 1 KapcteH MypmaH, B
00513aHHOCTV KOTOPOro BXOAW/IO BHEOPEHNE Ha PbIHKE
HOBOW (DOPMbI NTEYEHNST MHCYIMHOM. $1 e OTBeYan 3a
pa3paboTky 1 NPON3BOACTBO HOBOIO YCTPOWCTRA,
CMEHHOIO KapTpumxa 1 Uri.

OpHako BCKOpE CTano SICHO, YTO OAHOMY C 3TOW 3aja4ei
MHe He cnipaBuTbes. Mot konnera Oee JlopeH3eH noco-
BeToBas1 0bpaTuTLes K OTTO0 Borenn n pekomeHposan
€ro Kak O4eHb TaNaHT/IMBOro aAn3aniHepa U KOHCTPYKTO-
pa. 9 cBA3aNCS C HUM, O YeM HUKOTZa He noxasnern.

Bmecte Mbl pa3paboTany OKoHYaTeNbHbIN BapuaHT. OH
Obl1 OCHOBaH Ha LUMPOKO M3BECTHbIX TEXHOMOMUSIX, MC-
MoJib3yeMbIX Kak B HOBbIX M300PETEHMSIX, Hanpumep, B
pacnpenenmTensHoM LWnUTe, Tak U B KopabesibHOM BUH-
Te JleoHapzo fa BuHun, 1 B pa3gBukHOM pa3bEMHON
ravike YobnuHa! Mpegnonaranock, YTO LWNPUL-PyYKa
CTaHeT YCOBEPLLUEHCTBOBAHHbIM OHOPA30BbIM LLMPU-
LEM C MOPLUHEM W Mo, NMoMUMO WNPULL-PYHKUN He-
06x0auMo 6bIn0 pa3paboTaTe EMKOCTb /11 XPaHEHUS!
WHCYNIMHA U UMbl ANS NMOAKOXHbBIXUHBbEKLMIA.

MbI cBsi3aiMch ¢ KomnaHuelt "Jleo Papma”, nmetoLLein
©0nbLLUOM OnbIT B chepe NPoM3BOACTBA MEANLIMHCKMX
NpenapartoB B CTEK/ISIHHbIX aMmnynax (kapTpuaxax). 31o
NO3BOMNIIO HaM ObICTPO HAIAAWTL AENoBble OTHOLLE-
HUS C NOCTaBLUMKAMW KapTPUAKEN, NOPLLHEN N 3aKpbl-
BalOLLIMX MEXaHU3MOB.



Otto Vogeley (left) and J@m Rex proudly present the NovoPen®.

OTTO Boren v VlopH Pekc ¢ FropaoCTbio NPeacTasnsioT LWnpuL-pyyky Hosoller®.




Demonstration of function in Novo Magazine 1984.

JleMOHCTpauys NPUMEHEHUS LLINPULL-PYYKX B XypHane komnanum Hoso. 1984 rog.
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The needle through the rubber cap
Getting the hypodermic needle right was a significantly
more complicated part of the project. It was a general
requirement that the final product was to be as small as
possible. Our first choice was employing a standard
dental needle, but its shape caused the pen to be 1 cm
larger than was strictly necessary. During a visit to
Hvidovre Hospital, where we discussed the sterilisation
of the rubber membrane on the glass ampoule, Head
Doctor Klaus Jensen came up with the idea of allowing
the needle-hub to run alongside the top of the
cartridge thus shortening the length of the pen by 1 cm.
Perfect.

John Pedersen brought Arne Barstad into the project as
purchaser at an early stage. This was a good choice
since Arne Barstad had the rare ability of making useful
contacts and negotiating contracts. Contacts were soon
established with the American producers BD, Sherwood
and MPL as well as five Japanese needle producers,
including Nissho, Misawa and Terumo. When visiting
the American producers it became immediately
apparent that they did not possess the required
technology. We then visited Nissho, Misawa and TSK in
Japan. Without question, Nissho was the company that
came across as the most reliable, and so Nissho was our
final choice.

Nrna n pe3nHoBbIN KONavokK
CosgaHvie vrmnbl 4N NOAKOXHBIX UHBEKLMIA 0Ka3anoCh
0[HOW 13 Hanbonee CoxHbIX 3aaa4 npoekta. O6LLMM
TpeboBaHMEM K OKOHYATESIbHOMY MPOAYKTY Gbiin ero
npeaensHO Manble pas3mMepbl. MNoHavany Mbl XOTenu 1c-
nobL30BaTb CTAHAAPTHYIO CTOMATONOMMYECKYIO UIYy.
Ho 13-3a e€ popmbI LWNpULL-pyyKka ctasia 6kl Ha 1 cm
JNMHHEe 3a[1aHHbIX napameTpos. Knayc Mewcen, rnas-
HbI Bpay KNMHWKM Buaope, roe mMbl 06cyxaanm Bo-
npoc CTepUN3aLMM PE3VHOBON MEMOpPAaHLI B CTEKISIH-
HOW amnyne, NPeANoXu CBOE peLlleHne. YMEHbLUNTb
OJIMHY LUNPULL-PYYKM HA 1 CM CTaHET BO3MOXHBIM, €C/N
LieHTpaslbHas YacTb UMbl ByaeT ABUraTbCs napasniesb-
HO BepxHel YacTu kapTpuaxa. MNpexkpacHas noes!

[MpakTnyeckn y UCTOKOB npoekTa ctosn 1 ApHe bap-
cTag, npurnaweHHol IxxoHom lNMegepceHom Ha [0X-
HOCTb MeHemkepa no 3akynkam. ocneaHnii He oLwnG-
ca B BbIOOpe, nockonbky ApHe Bapcrag obnaman
peakMm 4apoMm 3aBOAMTb BbIrOAHbIE AESI0BblE 3HAKOM-
CTBa U 3aK/o4aTb AOroBOpLI. Bekope Obinv HanaxeHsb!
CBSI3V C amepuKaHCKumMmn npomssoauTensmm - BD,
Sherwood 1 MPL, a Taioke ¢ nATbio SNOHCKUMM NPOn3-
BoavTensamun uri. Mpu BCTpeye ¢ aMepmkaHCKUMm npo-
N3BOOUTENSIMU BbISICHUIIOCh, HYTO OHW HE pacnonaratot
HeobxoaMbIMU TexHoNIorMsaMU. Toraa 6bin opraHn3o-
BaH BM3UT B AnoHuto B komnaHmn Nissho, Misawa v
TSK. Komnanus Nissho, HECOMHEHHO, oka3anacb Camon
HaOEXHOW KOMMaHNEN, N UMEHHO OHa CTa/ia HalLMM

napTHEPOM.



Japanese

queries

However, we had a long and winding way to go before
we reached that point. You don't just saunter in the
front door of a large Japanese company and ask them
to produce whatever it is you want. Not at all. Japanese
business people are very formal and inquisitive. They
wanted to know what the purpose of the needle was,
how many we would need annually, how large and how

old our company was and so on and so forth.

We had decided beforehand not to publicise the project
to anyone outside Novo, so we had to create various
complex product use scenarios in order to make the
project credible to our prospective business partners.
We were turned down. The Japanese producers did not
believe they could manufacture the needle we required.
They did not have the technology, they said. It could
not be done...

The Japanese producers did not think they could manufacture the needle we required.

They did not have the technology, they said. It could not be done...

AnoHckue Npov3BoaMTENM BN YBEPEHbI, YTO UM He YAACTCs COo34aTb HEOOX0OMMYIO HaMm

wurny. Mo nx CNloBaM, OHWM HE pacnonarajam TeEXHOJOrnamMun. I'IpoeKT Gbln HepeabHbIM. ‘

Bonpocbl 1 COMHEHUS

AMNOHCKWX MapPTHEPOB

[MpoLwuno ewe He Mano BPEMEHW, NPEXae YeM Mbl NOA-
nMcanu [oroBop o CoTpyaHuyecTse. Ecm Bbl oymaeTe,
YTO NPV NepPBO OENOBOW BCTPEYE B KPYMHOM ANOHCKOM
KOMMaHMM MOXHO Cpasy A0r0BOPUTLCS O NMPOU3BOACT-
BE HeoOX0AMMOro Bam NpPoAykTa, TO Bbl OLLUIMOGAETECH.
AnoHckne 613HecMeHbl CTPOro cobMioaaloT npasuia
[eNI0BOro 3TVKETA M NPY 3TOM UCKJIIOYUTENBHO MbIT/N-
Bbl. Tak, OHM NOAPOOHO paccrnpaluMBaIy Hac O LIeNn
CO3[aH1s Urfbl, O NPearnonaraeéMom exerogHom o06o-
poTe, 0 pa3mepax 1 CTaTyce Hallein KOMMaHuM Tak aa-
nee 1 TaK Jarnee.

EiLe 3apaHee 6bIIo peLLeHo, YTo NPOoEeKT He ByaeT pas-
rnawieH, rnosToMy Ham MPULLIIOCh NPUAyMaTb pasnmy-
Hble BapuaHTbl NCMNOJIb3OBAHNA WUI, '-{T06bl BHYLLNTb

noBepue Hawum Byaylumm naptHepam. Ho Ham




Only when we pointed out to them that they already
produced a similar needle for use in blood tests -
though with a rubber protection cap rather than a
plastic one - were they willing to accept the challenge.

As mentioned before, Nissho also inquired on the size
of our annual order. Arne and | looked at each other
and estimated an annual quantity of between 20-30
million - even though we knew that we were unlikely to
handle an annual turnover greater than 10 million,
which was a number based on attracting ten thousand
patients to use the pen at the rate of 3 needles per day.

Nissho found our terms acceptable, and the first
delivery was made in 1983.

oTkazanu. AnoHckme NPov3BoOaMTENN Obliv YBEPEHDI,
4TO UM He yAACTCs co30aTb HEOOXOANMYIO HaMm Ury.
lMo vx cnoBam, OHK He pacronarasiv TEXHONOrMSIMU.

MpoexT 6bin HepeaNbHbLIM.

OHW cornacunmnchb B3ATLCS 32 PELLEHNE 3TON CIIOXHOM
3343241 TOJbKO NOCAE TOro, Kak Mbl YIOMSIHY/IN YXe U3-
FOTOBNEHHYIO UMW @HANIOMMYHYIO UMY, UCMONIb3YEMYIO
NPV aHaIM3ax KPOBU 1 UMEIOLLLYIO PE3VNHOBBIN 3aLLUT-

HbIA KOIMAYOK BMECTO MIaCTUKOBOrO.

Kak 51 yxe paHee ynomuHan, komnanuio Nissho nHrepe-
COBa/IN pPa3Mepbl exxerogHoro 3akasa. Mol ¢ ApHeganm
npubnuautensHyio umdpy B 20-30 MUNNMOHOB, XOTH
NMOHVMAaSI1, YTO rOA0BOM 0O60POT BPSIA SN NMPEBLICUT

10 MUAIMOHOB. Mbl UCXOAMAM U3 NPELAMNONOXEHNS, HTO
10 TbiCAY MALMEHTOB CTaHYT NOJIL30BATLCS UriamMun Tpr

pasa B eHb.

Komnanus Nissho couna Hawum ycnosust npuemneMbl-

Mun, 1 B 1983 roay coctosnack nepeasi NoCcTaBka.



When a small pen becomes
bigtime business

As the project progressed it became increasingly
apparent that we were on to something that could
become a spearhead product for the insulin business.

KOF,EI,a MaJieHbKasa LUMNPULL-PpYy4Ka
CTaHOBUTCHA KPYMHbIM Hay4YHbIM
NMPOpPbIBOM

B xope paboTbl Haf, NMPOEKTOM CTa/l0 O4EBUAHO, YTO Mbl
COBEPLUMM PEBOJIIOLMOHHLIN NepesopoTe 06/1acTu

WHCYJIMHOTEpanum






Fast working insulin

demands more injections -

and more ways

to inject

In the early 1980s, so-called basal-bolus insulin
administration became more common, which allowed
diabetics to live a more normal life - a life less bound by
which kind of slower working insulin they had
administered in the morning; a life freer in terms of
exercise, food and sudden whim.

Hvidovre Hospital, under the leadership of Leif Sestoft,
and Ivan Jensen from Novo's clinical department had
for many years sought acknowledgement for a form of
treatment based on the concept of imitating the insulin
secretion of non-diabetics. This could be achieved by
giving injections of fast working insulin at mealtimes
and injections of slower working insulin to meet basic
daily needs. A properly functioning pancreas secretes

insulin at mealtimes as needed.

This function is what needs to be replicated in a human
with defective insulin producing cells in the pancreas -
a disease also known as diabetes.

BbICTPOOENCTBYIOLWLMIA UHCYSINH -
OoNbLLE NHBEKLMN

n 6onee pasHoobpasHbIe

MeTOoabl BBEeOEHUNA

B Havane 1980-x roaoB LUMPOKOE pacnpoCcTpaHeHme
noslyunna Tak HasbiBaeMast 6a3nc-60l0CHas NHCYN-
HOTepanus. IMEHHO oHa No3BOMUAA JIIOAAM C caxap-
HbIM AYabeToM NPUBIN3NUTE UX XN3Hb K KU3HU 0ObIY-
HOro yenoBeka. |-|aLl,l/IeHTbI BCE MEHbLLEe 3aBucenu ot
TMNa UHCYNMHA NpoAIeHHOro )J,GVICTBVIFI, BBEOEHHOINo
YTPOM, OHU Ben bonee AKTUBHYIO XN3Hb, MPUHMaNn
Oonee pa3HOOOPa3HYI0 NKLLY 1 MOMIW 13peaka norta-

KaTb CBOMM BHE3arHbiM NMPUXOTAM.

Ha npoTtsxeHun psaa net knvHuka Braoope nog pyko-
BoacTeoM Jlaiida Celictodra n Vsara MeHcera, npen-
CTaBuTENS KIIMHWUYECKOro otaena KomnaHum Hoso,

cTpeMunacb AOOUTLCS MPU3HAHWS HOBOrO METOAA Jieve
Hus anabeta, OCHOBAHHOMO HA KOHLIEMUMN MMUTALMK
CEKpEeLIMN MHCYNHA B OPraHu3me 30POBOro YeoBeka.
OddexT pocTurancs nyteM BBEAEHUS UHCYNMHA KOPOT-
KOro OeNCTBUA nepen, Npuémamu Ny 1 UHCYMHa
NPOAJIEHHOr 0 AEVCTBUS A/1S MOKPLITUS NOTPEOHOCTU
OpraHvM3ma B VHCY/IMHE MeXAay Npuémamuy nuwimn. 300-
poBas NoOMKenyaoyHas xenesa BblpabaTbiBaeT HEOOXO-
OVIMOE KOMMYECTBO MHCYNMHA BO BPEMS MPUEMA MULLIM.

MMeHHO 3Ty GYHKLMIO 1 HE0OX0AMMO BbIIo BOCNPOU3-
BECTU B OPraHn3Me Jilofei ¢ caxapHbiM AnabeToMm, TO
€CTb C NOBPEXAEHHBIMW KIETKaMU MOLKENYA04HON
Xenesbl, KOTOpble NPOU3BOAAT MHCY/NH.



This treatment regime, requiring up to four injections
daily, is very difficult to administer with a traditional
vial and syringe. Ivan explained that for several months
he injected himself in the abdomen three times a day -
precisely as a diabetic would when using the new
treatment. He injected himself with a sterile isotonic
Sodium Chloride solution because he wanted to know
first hand if a patient could put up with administering
all those injections. That was that!

O6bl4HbIE (PNAKOHbI U LLNPULILI HE NOAXOAMNW A1
[AHHOro MeToAa NeveHust, NOCKOsbKy OH TpeboBsan
BBEAEHMS 00 YETbIPEX MHBbEKLMI B AeHb. 10 cnoBam
ViBaHa MeHceHa, B Te4eHVe HECKOMbKIX MECSILIEB TPU
pasa B fieHb OH Aenan cebe NHBbEKLMN B XMBOT, UC-
Nosib3yst HOBbIA METO, IeYEHUS, PEKOMEHOBAHHbIN
nopgsam ¢ anabetom. OH BBOAUN CTEPUIbHBIA PU3N0N0-
rMYecKunii pacTBop, YToObl CaMoMy yOeauTbLCs, CMOryT
NN MaUMEHTbI BblAEPXaTb TakOe KONIMYECTBO MHBEKLIMIA.

[a, 310 6bIN10 BO3MOXHO!

NovoPen® is today's alternative to syringes and vials.
LLinpuu-pyyka HosolMeH® - coBpeMeHHas anbTepHaTnea ¢nakoHam 1 wnpuuam.




Patentdrawing.
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The competition

But had we ensured that competitors would not copy
our idea and market their product before us? No, not
really. Something had to be done about it quickly. We
contacted the patent office. They, however, did not
think patenting the idea was important, but advised us
to concentrate on being the first to launch the product.
We did not quite concur, and after deliberating we
decided to take out a so-called preventative patent to
prevent competitors from stealing our idea. Two
prerequisites are needed in order to obtain a patent: the
concept has to be newsworthy and represent a certain

level of innovation.

The preventative patent was taken out in order to
publish the concept and remove any newsworthiness.
The concept was to be published in a generally available
journal in a way that caught the least attention by
competitors. This selective way of publishing would
address one of the prerequisites in obtaining a patent.
It would, after all, be detrimental to the producing and
marketing of our product if anyone else were to take
out a patent on our idea.

However, we later obtained a patent in the US and
Japan since these countries require companies to take
out patents within a year from launching their
marketing of the product.

K BONpoCy 0 KOHKYpeHLUnn

Ho 6bim 1 NPUHATLI AOMKHBLIE MEpPbI, YTOOLI KOHKYPU-
pytoLwie GrPMbI He CKONMPOBaNM Halle N300PETEHNE 1
He BbINMyCTWUAN NPOAYKT HA PbIHOK paHbLue Hac? Mo
npaeae roBopsi, HeT. Heo6xoaMmo BbINo CPOYHO YTO-TO
npeanpuHsTb. Mbl CBA3a/IMCb C NATEHTHLIM OTAENOM.
Ho coTpynHvkv oTaena He nocunTanv UAEH LWNpumL-
PYYKM AOCTATOYHO BaXKHOM /1A TOro, 4ToObl €€ naTeHTo-
Batb. 10 X MHEHMIO, Ham HeoBxoaumo BbINo cocpeno-
TOUUTLCS HA TOM, YTOObI NMEPBLIMK BLIBECTU
LUNPULL-PYYKY HA PIHOK. Mbl MPUAEPXUBAINCH MHOMO
MHeHus1. [ocne fonrux 06cyXaeHuin Obio NPUHATO pe-
LLIEHVE caenaTb BCE, YTOObI KOHKYPEHTLI HE CMON BOC-
MoNb30BaTbCs HALLEN Maeeln 1 3anaTeHToBaTb LUMPULL-
pyyKy. MaTeHT Ha M30OpeTEHME BbIJAETCS HA OCHOBaHUM
cobniofieHVs ABYX NpenBapuUTenbHbLIX YCNOBUWIA: BO-Mep-
BblX, HOBasi KOHLIENUWMS OMKHA CTaTb MHTEPECHBIM 1
BaXHbIM COOLITUEM, BO-BTOPbIX - UAES M300pETEHMS
[OJKHa HECTV B cebe HOBATOPCKUIA NMOOXOA.

MPEBEHTUBHBIN MATEHT - NyGAMKALMS O KOHLENLMM
LUNPULL-PYYKM B LUMPOKOOOCTYNHOM U3[aHWUM - NMO3BO-
nun bl NpUAATh Ornacke M30OpPETEHNE LUNPULL-PYYKA 1
TEM CambIM NULLINTL aTpubyTa HOBM3HBLI CamMy WAE0.
OfHako Npy 3TOM HaM XOTeNoCh NPUBNEYbL HAMMEHb-
LLIee BHUMAHWE KOHKYPEHTOB. [onyyeHre naTeHTa KOH-
KYPUPYIOLLMMW KOMMAHUSIMU Ha UCMOML30BaHNE Ha-
LLe naen HaHecso Obl HEMOMPaBUMBIA YPOH
NPOW3BOACTBY M PACMPOCTPAHEHMIO HALLEro NPOAYKTa.

Moaxe 6binn nosydeHbl nateHTsl B CLUA 1 AnoHuu, no-
CKOJIbKY, COMaCHO 3aKOHOAATENLCTBY 3TVX CTPaH, Jito-
601 KOMMNaHUK CcneayeT MosydMTb MaTeHT B TEYEHME Fo-
0a, cneaytoLero 3a BbiMyCKOM NMPOAYKTa Ha PbIHOK.



A preventative patent in
Serbo-Croatian using the
Cyrillic alphabet!

We decided to take out an advertisement in a small
Yugoslavian weekly describing and illustrating the
NovoPen® concept.

The weekly journal was printed in Serbo-Croatian using
the Cyrillic alphabet and had a circulation of just 50,000
copies in a town called Zrenjanin. The chance of our
competitors seeing this advertisement was very slim,
but nevertheless it counted as publicising the idea. This
way no competitors could claim newsworthiness of the
concept. After all, it was in print! We then
commissioned a state authorised translation for use in a

potential court case.

[NpeEBEHTUBHbLIN MATEHT -

nepeas nyénukaums

Ha cepObCKO-XOPBATCKOM A3bIKe
BbU10 peLleHo pasMecTTb PEKSTAMHYIO CTaTbio

C onucaHnem n I/IﬂﬂIOCTpaLI,I/IeI‘/'I naoen co3ngaHna wnpu-
py4kn HosolMeH® B HEBOMBLLIOM IOroCIaBCKOM

exeHepgesbHuke.

BxeHenenbHyK nevarancs Ha cepbCcKOo-XOPBaTCKOM
A3blke (Ha kvpunnuue) 1 Beixogmn Tupaxom 50 000
3K3emMnIapoB B ropoake LipeHianmH. LLaHCbl, 4TO KOH-
KYPEHTbI 3aMeTaT nyonukaumio, Obiin KpaiHe HeBenu-
K1, TEM HE MeHee, B CTaTbe LA peyb O CO34aHUM Ha-
LLEel KOHUenuuu. Takum 06pa3om, H1 oaHa
KOHKYPUPYIOLLIAS KOMMAHUSt He cMorna Obl 3a9BUTL O
HOBaTOPCKOM naee, NOCKOJIbKY O HEl yxe nucanu B
npecce! Mo3xe Obln BbINOJHEH HOTAPUAJILHO 3aBEPEH-
HbIi NepeBon, CTaTbu 419 BO3MOXHOMO UCMOb30BaHUS

B CyOeOHbIX LENsiX.
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The release in the North Jugoslavic week magazine in 1984.

Bbinyck torocnaeckoro exexenensHuka - 1984 rog.




Production

As mentioned earlier, in the early 1980s Novo was a
pharmaceutical-chemical company. The readiness to
start in-house production of NovoPen® was therefore
minimal, so we were asked to find external partners

with whom to establish production.

We contacted Danfoss and Briiel & Kjeer because we
considered them to have the development capacity and
the technology necessary to produce the NovoPen®.
However, after many meetings in which technicians
from both companies expressed their high regard for
the project and voiced assurances of their ability to
handle production, the conclusion was unfortunately
negative. The management of both Danfoss and Briel
& Kjeer considered the project to be too far removed
from their usual field of business and negotiations
came to a halt.

The only remaining option was to establish our own
NovoPen® assembly plant and base production on parts
manufactured in Denmark, Germany and Switzerland.
This proved to be a very good thing indeed.

[Mpon3BoacTBO

B Hauyane 1980x Hoso siBnsinacb XMMmMKo-
dapmaLeBTN4EeCcKon KOMNaHWen: Mbl Oblii He FOTOBbI
HaYaTb CaMOCTOSATENBHOE NPON3BOACTBO LUMPULL-PYHKU
HoBolNeH® v Bbinn BbIHYXXAEHbI MCKaTb AEI0BbIX

napTHEepOB.

Mel o6patunuck k komnaHusam Danfoss v Briel & Kjeer,
nonarasi, 4To OH1 0611240 T LUIMPOKUMU TEXHUYECKUMI
BO3MOXHOCTAMM /151 MPOM3BOACTBA LUMPULL-PYHKN
HogoleH®. B xoae MHOroUMCAEHHbIX BCTpeY
TEXHNYECKUE CMELMANTNCTLI 06ENX KOMMAHUI C
yBaXKEHNEM OT3bIB/INCH O HALLEM MPOEKTE, 3aBepss
Hac, YTO CMOTYT HIaAUTL MPOU3BOACTBO, HO,

K COXaJIEHMIO, Pe3ynbTaTt 3TUX BCTPEY HU K YeMY He
npveen. PykoBoacTBO 06enx KOMMaHuiA nonarano, Y4to
3TOT NPOEKT HE COOTBETCTBOBaU1 MPOPUITIO X
DesATENBHOCTY, M NEPErOBOPbI ObLIN MPUOCTAHOBIIEHDI.

EOVHCTBEHHBIM BbIXOA0M ObINO HANaaMTb COOPOYHLIE
JIVIHWK MO NPOU3BOACTBY WNPUL-py4k HosolMeH® n
pasmectuTb Gunmasel B JaHnm, 'epmaHin n
LLiBeriuapun. 1310 peLueHmne okasanocb CaMmbiM

BEPHbIM.



"EOMHCTBEHHBLIM BbIXOAOM ObINI0 HANaAUTb COOPOYHBIE NNHUN
Mo NPOV3BOACTBY LNpUL-py4kn HosolMeH® n pasmectuts
dunnanel B Jannun, 'epmanmn v Lesenuapun. N ato pelueHme
0Ka3asIoCb CaMbIM BEPHbLIM".

WopH Pekc, Menenxep, 2003.






But what should we call it?

Carsten Murmann proposed a number of names to
represent the relationship between pen, cartridge and
needle. The name for the pen was obvious - a pen
produced and marketed by Novo should be called the
"NovoPen® - but what about the needle and the
cartridge? The needle fits the pen, and so logically it
was given the name "PenNeedle™. And the pre-filled
cartridge (glass ampoule) was likewise called the
"Pentill®". The consistency brought to naming the three
related elements would make it easier for consumers to

remember the names.

Ho kak e€ Ha3BaTb?

KapcteH MypmaH npenioxmn HECKONbKO Ha3BaHWNA,
YKa3blBaIOLLMX HA B3aMMOCBSI3b MeXAy LUNPULL-PYYKON,
CMEHHBIM KapTpUIXeM 1 nrnamu. BnonHe o4eBnaHo,
YTO LWNPULL-PYYKa, KOTOopas NMPOn3BOAUTCS 1 NPOLAETCS
komnaHwvelt HoBo, nomkHa HasbisaTbes "HosolleH®".
Ho kak ObITb C kKapTpuoxkamu 1 urnammn? Urnbl
nogo6paHbl cneuvansHo ANs WNPULL-PYYKA,
COOTBETCTBEHHO MX HasdBan "PenNeedle®” ("Urnbl ans
wnpuu-pydkun™). To aHanormm, npeasapuTensHo
3aMoSIHEHHbIE KAPTPUAXM (CTEKNSIHHbIE amMysbl C
MHCYNIMHOM) nonydmny HassaHve "Penfill®” ("Penfil® -
Hanonnutens wnpuu-pyykn”). Cossyune B
HAaMMEHOBaHNM TPEX B3aMMOCBS3aHHbIX 3/IEMEHTOB,
HECOMHEHHO, CnocoBCTBOBANO fy4LLIEMY 3aNOMUHAHMIO

HaLLIero NPoAyKTa cpeaun notpebutenel.



The clinical studies

The first prototypes were ready in autumn of 1982.
They were first tested on eight patients at Hvidovre
Hospital and later at a nhumber of Danish and
international hospitals and clinics. These studies took
two years to complete and tested the equivalent of
3000 patient days. Our clinical studies showed that
patients achieved improved control and that 90%
preferred the new type of treatment rather than using
syringes and vials despite having to inject themselves
several times a day! The results were excellent, which

pleased us.

It should be noted that it later came to light that Danish
doctors Leif Sestoft and Bj@rm Quistorff had worked
with the same concept of administering multiple daily

insulin in relation to basal/bolus therapy.

KnunH nyeckme mnccnengoBaHmd
OceHbto 1982 roga 66111 roToBbI NepBble 0OpasLpbl.
CHavana oHum 6bInn nccnenoBaHbl BOCEMbIO
nauveHTamm KnnHnkn Bugope. NosgHee B 311X
MCCNeNoBaHMSX MPUHSI y4acTuE Lenbitd psig, 601bHUL, U
KNHWK B [laHnm 1 no Bcemy mmpy. KnnHmnyeckue
1ccnenoBaHvs 3aHsIM Aga rofa. 3a 310 Bpems Obinm
M3y4eHbl NokasaTtenu akeuBaneHTHoCcTn 3000
nauneHTo-gHewn. NoAaHHbIM STUX KITMHUYECKNX
VCCNeOBaHNA, MAUMEHTbI YYULLWIN KOHTPOb
rnvkemun, n 90% naumeHToB OTaaNV NpearnoYTeHme
HOBOMY TUMNY JIEYEHNS, HECMOTPS HA TO, YTO UM
NPUXoanNOCh AenaTb CAMOCTOSITENbHBLIE MHBEKLIMM MO
HECKOJbKO pa3 B AeHb. K Halueln pagocTtu, pesynbTarbl

Obinn npeBoOCXOOHbIMN.

[No3aHee BbIACHWIOCh, YTO HAa, aHAIONMYHOW naeen
BBEAEHUsI MHCYNNHA Npu 6a3uc-60otocHOM Tepanmn
paboTtanu patckue Bpayn Jlandg Ceictodpt n BuEpH

Keuctod.



Recognition

User appreciation has been tremendous, which gives us
a great deal of satisfaction in our daily work. More
tangible recognition was ours in 1986, when Mads
Ovlisen and | received the Danish ID design award on
behalf of Novo. The NovoPen® had become a success.

LLInpokoe npusHaHne

LLinpru-pyyka ctana nonb30BaTbCs rPaHOMO3HbIM
YCMEXOM Cpean NauyeHToB, 1 3TO JOCTaBUIO HaM
OrPOMHOE Y0BOJILCTBME OT NpofenaHHon paboTsl. Ho
noaIMHHOE NpusHaHune npuwno B 1986 rogy, koraa Ml
¢ Magcom OBnnceHOM OT MMEHU KomnaHu Hoso
nonysnn Npemunto "[aTtckuii NPOMbILLNEHHbIN
omnsarin”. Wnpuy-pyyka HoolMeH® nouctuHe crana

HallMM yCnexoMm.

In 1986, Mads Ovlisen and JOrn Rex was presented with the ID Prize by former Minister of Cultural Affairs HP Clausen.

B1986 roay r-H KnayseH, 6bIBLUMI MUHMCTP KynbTypbl Janum, Bpyaun Maacy OsnmceHy u MopHy Pekcy npemuio "aTckuii NPOMBILLIEHHbIA AN3aiiH".




“LUnpuu-py4Ka cTtana nonb30BaTbCA
rpaHAMOo3HbIM yCNexom cpean nauneHTos, W 3To
AOCTaBMNO HaM OrpoOMHOe yOoBONbLCTBUE OT

npogenaHHon pabotsl... LLnpuu-pyyka

HosolleH® noncTnHe ctana Hawmm ycnexom."”

HMopw Pekc, Mexenxep 2003.
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