
Becton Dickinson takes a pl u nge

w i t h saf e r needles

M A N U FAC T U R I NG

By gearing up to make devices like these, 
the company is giving its profits a shot in the arm. By Philip Siekman 
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L
ast Novemb er, when Pre s ident Clint on signed the Ne e d le-

s t ick Sa fety and Prevent ion Ac t, he a l t h - c a re wor kers men-

tally stood and applau ded. But in the Fra n klin La kes, N.J. ,

he ad qu a r t ers of Becton Dic ki n s on, top exe c u t i ves col le c-

t i vely exha led. For me dical profe s s ionals, the ne e d le s t ic k

act cou ld literally mean the di f ference betwe en life or de ath. For

BD, by far the le ading pro d uc er of ne e d le dev ices, it guara nt e e s

a huge payoff. With no cer t a i nty that a bill wou ld ever get throu g h

Con g ress, the com pany had gambled half a billion dol lars get t i n g

re ady to prov ide the very items the new law ma nd ates. 

Each year, hundreds of thousands of health-care workers ac-

cidentally prick themselves with a needle that could be contam-

inated with a patient’s blood carrying a pathogen as life-threat-

ening as HIV or the often fatal C strain of hepatitis. Over the

past de c ade, BD and ot her com pa n ies have int ro d uced safer de-

signs of so-called sharps, which mainly come in three cat e g or ie s :

hypodermic syringes, devices used to take blood samples, and

needles used in intravenous systems. But up to now, largely be-

cause of the added cost, adoption has been slow. A regular sy-

ringe, for exa m ple, sells for less than a di me. One of BD’s “safety

engineered” versions, with a plastic shield that snaps over the

needle after use, usually goes for more than a quarter. 

Now that a law is on the books re quiring the use of safe sha r p s ,

t he pr ice gap will na r row with higher volu me. BD stands to

profit ha nd s omely because of its ma s t ery of ma nu facturing me d-

ical dev ices at extraordi narily high speeds in qu a nt i t ies that

would stagger a cookie factory. Says CEO Edward Ludwig, 50:

“Making millions if not billions of things with zero defects at a

very low cost is really the skill of this company.” 

With 51 fac t or ies arou nd the wor ld, BD dom i nates the bu s i-

ness of ma king and selling ne e d le-bearing me dical dev ices. It

pro d uces some 12 billion of them annu a l l y, more than anybody

else in each of the three pr i nc i pal cat e g or ies. Over half of the

c om pany’s $2.8 billion in sales for the nine months ended Ju ne

3 0, 2001, and pro b a bly a la rg er por t ion of its operating inc ome ,

were generated by pro d ucts with an at t ac hed cannu la, the

pro p er na me for a hol low- b ore ne e d le. 

BD ma na g ers once thought the com pany’s ma r keting prowe s s

a lone wou ld overc ome the cost barrier to safe sharps. But by the

late 1990s, after failing for nearly a decade to get much in the

way of sales, they were ready to concede they weren’t up to the

t a sk. By then, however, help was on the way in California. In 19 9 8

a coalition of nurses, health-care workers’ unions, and Kaiser

Per ma nente, the state’s big HMO, got le g i slat ion passed in

Sacramento that required the use of safety-engineered sharps.

That law became the model for other states and for the federal

legislation signed last year by President Clinton. 

By the time California passed its law, an int er nal de b ate was be-

ing waged at BD betwe en some who said the com pany had to get

re ady right away for a surge in safe - pro d uct dema nd and those who

c au t ioned that there was no cer t a i nty that re g u lat ion wou ld become

nat ion w ide. The “4G” arg u ment — “g otta gamble on getting go-

i n g ” — preva i led. BD emb a r ked on a ma s s i ve con ver s ion of its U. S .

fac t or ies that turn out ne e d le-bearing pro d ucts. By mid -1999 ma n-

u facturing ma na g ers were wor king over t i me to design, order, and

install high-speed, lower-cost pro d uc t ion lines for new, safer de-

v ices. BD has now sp ent about $300 million on the effor t, plus an-

ot her $200 million or so on pro d uct develo p ment .

This is the second time in its history that BD has la id out a

lot of money on a ma jor ma nu facturing change to improve pro d-

uct safety. Starting as pa r t ners in 1897 to import fever ther-

momet ers from Engla nd and hypoder m ics from Fra nc e ,

Ma x well Becton and Fa i r leigh Dic ki n s on began ma king both in

t he U.S. less than a de c ade lat er. In the 1960s, when the com-

pany was still la rg ely ow ned and ma naged by the fou nders’ fa m-

i l ies, he a l t h - c a re prov iders began switching from glass syringes

a nd ot her dev ices to di sp o s a ble pla s t ic items to re d uce the risk

of spre ading infe c t ion from pat ient to pat ient. 

To raise capital to fina nce a cha n g e over to di sp o s a bles, BD

made its first pu bl ic of fering of equ i ty in 1962. In the 1970s it suc-

cessfully beat back Ja pa nese com p et i t ion by bringing out bet t er

a nd sha r p er ne e d les. Si nce then it has been the ind u s t ry le ader. It

has also become what CFO John Con s idi ne calls “a very big cash -

flow bu s i ness” with little need to go to the capital ma r kets. BD
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e a r ned $393 million in net profits in its fiscal year ended last Sept .

3 0, up 43% from the pr ior year on a minu s c u le inc rease in sale s ,

to $3.6 billion. This year the com pany shou ld generate as much as

$740 million in cash — profits plus de pre c i at ion and ot her nonc a sh

c ha rges. By fiscal 2001, with ma jor pro jects about finished and the

s a fe sharps ma r ket popping, BD ought to be awa sh in liqu idi ty. 

BD can’t even guess how many items it ships every ye a r. It

still ma kes fever ther momet ers, but the y ’ re pla s t ic and di g i t a l .

O t her pro d ucts inc lu de clinical la b orat ory instru ments, pha r-

mac e u t ical re s e a rch equ i p ment and sup pl ies, and the we ekend

at h lete’s friend, ACE bandages. The AC E— t he let t ers stand

for “a l l - c ot t on ela s t ic”—is a mo di f ic at ion of a Ger man pro d-

uc t, the ki nd of thing that ha p p ens a lot at BD, since it ha s

never been much of an innovat or. BD buys rights or ac qu i re s

t he com pany that developed a new pro d uc t, then re f i nes the

design with an eye to ma nu facturing ease as well as user ac-

c e pt a nce. Prac t ically every one of the new safer sharps em-

b o dies somebody else’s invent ion. Even CEO Ludwig ad m i t s ,

“ Most of the things that we ’ ve become good at we didn’t ne c-

essarily invent from scratch. We ’ re gre at ad a pt ers.” 

Focused on cutting mils if not pen n ies from costs, BD and the

rest of the he a l t h - c a re bu s i ness was slow to recognize that pro d-

uct design might be a key to improved me dical wor ker safety.

That at t i t u de began to change in the 1980s as do c t ors and nu r s e s

recognized the dangers associated with HIV and more re c ent l y

he patitis C, which is up to six times more likely to move from pa-

t ient to ne e d le - s t uck wor ker. 

The earliest efforts to re d uce the cha nces of ne e d le s t ick fo-

cused mostly on safe di sposal: putting the she ath back on the ne e-

d le after use and prov iding pla s t ic waste cont a i ners. But the s e

me a s u res have limitat ions, inc lu ding the sad fact that do c t or s

a nd nurses are as likely to jab them s el ves trying to put the cover

b ack on a ne e d le as they are when using it. It took an ou t s ider,

Ja n i ne Ja g g er, an epidem iologist at the Un i ver s i ty of Virginia, to

propose that safety shou ld be de s i g ned into the pro d uc t .

Ja g g er was wor king on re d ucing inju r ies in au t omo b i le ac c i-

dents by bet t er design when she started to lo ok at me dical dev ic e s .

Ac c u s t omed to toot h - a nd - nail di sputes with car com pa n ies, she

was surprised by the me dical dev ice ind u s t ry’s re ac t ion. At an in-

t er nat ional AIDS con ference, she de c la red in a pre s ent at ion, “Th i s

is a pro blem of pro d uct design; only ind u s t ry can change this, and

t hey are not doing enough.” Imme di at ely afterwa rd, she re c a l l s ,

“this per s on came up to me from Becton Dic ki n s on and said ,

‘ We ’ re very int erested in what you have to say.’ I was thinking, ‘You

mean, we don’t have to fight?’ ” 

By 19 8 9, BD had int ro d uced the first in its line up of safer

pro d ucts. Called the Sa fety -Lok, it is a syringe with a prot e c t i ve

pla s t ic tube. After removing it from a pat ient, the user can sl ide

t he tube forwa rd and lock it in place to cover the ne e d le. Sa fety -

Lok com pl ies with the new fe deral law but has limitat ions. Us i n g

t he me c hanism safely re qu i res both ha nd s — at a moment when

profe s s ionals usually have one ha nd ot herwise engaged. More-

over, hypoder m ic syringes are a universal tool in ho spitals. Abou t

s even out of ten are used in labs and ot her places where there is

no cha nce that he a l t h - c a re wor kers will be cont a m i nated by pa-

t ients’ blood. If they are not to waste mone y, clinics and ho spi t a l s

ado pting the Sa fety -Lok for use on pat ients need to carry dual

i n vent or ies. 

BD’s next effort at syringe safety, called Sa fety G l ide, can be op-

erated with one ha nd, thanks to a hinged piece of pla s t ic that can

be safely snapped out  over the ne e d le by the thu mb of the ha nd

holding the syringe. Because it’s at t ac hed to the ne e d le, not to the

body of the syringe, ho spitals can stock stand a rd syringes and

e quip them as ne e ded with ei t her bare ne e d les or the Sa fety G l ide. 

These innovat ions do not re d uce risk in the worst place to get

s t uck: arou nd int ravenous systems. Ne e d les used to set

c at het ers in veins are much more likely to be filled with a pa-

t ient’s blood than hypoder m ic ne e d les after int ra mu s c u lar in-

je c t ions, when any blood is most likely to be on the ne e d le sur-

face. Ne e d les are also used to con nect one part of an IV system

to anot her to infuse me dic at ion or ane s t hesia. The pat ient ’ s

blood can flow bac kwa rd through this set up. In 1992, the fe d-

eral Occupat ional Sa fety and Health Ad m i n i s t rat ion (O SHA)

i s s ued an alert warning about this danger. That, plus com mon

s ense, led most ho spitals to re place the ne e d les up s t ream in IV

s y s t ems with blu nt dev ices or thre aded con ne c t ions. 

The shift to safer IV dev ices was the first wide spre ad effort to

improve health-care workers’ safety with new product design—

and BD blew it. In 1993 it was forced out of the IV market after

r i val Joh n s on & Joh n s on cha l lenged it successfully for pat ent in-

f r i n g ement. Cha s t ened, BD bought Phase Me dical, a small com-

pany with its own safe IV system design, polished that up, and

got back into the business in 1995.

In 19 9 1, even before it issued the IV system warning, OSHA

had pu bl i shed a “blo o d - b or ne pat ho g ens stand a rd” that enc ou r-

aged the use of safety - en g i ne ered me dical dev ices but did not re-

qu i re them. Conc er ned me dical wor kers’ unions agitated for re g-

u lat ion that wou ld do so. They were strongly resisted by thei r

em plo yers, who were under int ense pre s s u re from HMOs and

Me dic a re to re d uce costs. BD’s sales force tried in vain to over-

c ome this re s i s t a nce by poi nting out that the higher - pr iced de-

v ices save money: It costs $600, on average, to test and tre at a

wor ker who cou ld have been infected as a result of an ac c iden-

tal ne e d le s t ick. And that doesn’t cou nt the expense of caring for

s omebody who cont racts AIDS or some ot her ser ious illne s s .

A f t er California passed re g u lat ions re quiring the use of safe

sharps, momentum began to bu i ld in ot her states to do somet h i n g

s i m i lar de spite cont i nued obje c t ions from the Amer ican Ho spi t a l

A s s o c i at ion. Pre s s u re also began to bu i ld at the nat ional level, and

in late 19 9 9, OSHA effe c t i vely re placed “ought to use” with “mu s t

use” in its blo o d - b or ne pat ho g en stand a rd. When some me dic a l

ad m i n i s t rat ors said they fou nd the re g u lat ions confusing and que s-

t ioned whet her they cou ld be en forced, the ru les’ pro p onent s ,

s up p orted by BD and ot her ma nu fac t u rers, turned to Con g ress. 

Pro spects for a law lo oked remote at first. House le g i slat ion had

to or i g i nate in a wor k -force prot e c t ions subcommittee rife with

partisan bic kering and cha i red by North Carol i na’s Cass Balinger,

a Re pu bl ican who even his committee staffers conc e de de s erve s

t he prefix “a rch” in front of “c on s ervat i ve.” Balinger fou nded a

2 6 0- em plo yee pla s t ic packaging mat erials com pany in Hic kory,

N.C., now run by his son - i n - law. First elected to Con g ress in 19 8 6 ,

he brought along a dour opi n ion of OSHA or any ot her gover n-

ment me ddling with people trying to earn an honest living by

ma king things. But a good old boy can recognize a good cau s e .

When union re pre s ent at i ves re c ou nt how Balinger gra sped the

pro blem, wrote a sou nd bill that doesn’t inhibit pro d uct im-

provements, and then successfully she pherded it through Con-

g ress, you wou ld think they were re p orting a con ver s ion as mirac-

u lous as Saul’s on the ro ad to Damascus. 

The federal regulations now going into effect cover all types

of medical devices that can cut or puncture the skin, including

s c a l p els. They re qu i re he a l t h - c a re em plo yers to have up - t o - d at e

plans to reduce worker exposure to needlestick, to keep a log of

incidents, to involve frontline nurses and technicians in the se-



le c t ion of safe sharps, and, of course, ma nd ate that they be used.

Now comes the job of reducing the expense of building safe de-

v ices, of develo ping addi t ional pro d ucts, of ma king them af-

fordable for all health-care facilities, and from the viewpoint of

Franklin Lakes, of improving market share and margins for BD.

The ma nu facturing process starts in BD’s ne e d le pla nt in

Columbus, Neb., with coils of thin, w-inch-wide stainless steel,

t he basic mat erial used in ma king cannu lae. First rol led and

welded into 4- i nc h - di a met er tubing, it is next re p e atedly pa s s e d

t h rough an annealing oven and pro g re s s i vely drawn dow n

t h rough a ma nd rel and die until it has been re d uced to what will

be the final wall thickness. The last pass is done cold to harden

the steel. After straightening, the thin tubes are cut to length,

degreased, and then, in computer-controlled machines, ground

at three or more angles to form a point. While the sharper the

better from, say, a blood giver’s point of view, a needle has to be

G oldi locks’ “just right”—not too dull and not too sharp. The pa-

t ient grimaces, but the blood taker rel ies on a touch of re s i s t a nc e

to help keep the needle from going into the vein and out the

other side.

Anot her tough pro blem is turning out very small or sel f -

hinged bits of pla s t ic. BD’s Su mt er, S.C., pla nt, where blo o d - c ol-

lection devices are made, has installed a battery of 55 Spanish-

made micromolding presses to do some of that work. The small

machines look more like a hobbyist’s tool than like production

equipment. But they work so well making complex shapes no

b i g g er than a spitball that 13 more are coming in from

Barcelona. 

Re d ucing pro d uct com ple xi ty wou ld help lower costs. But the

t rend is in the opposite di re c t ion. The latest generat ion of BD

sharps, ei t her on the ma r ket or soon to arrive, em ploys a tiny

spring to pull the ne e d le up into the dev ice after use so that it is

b e yond re ach of the most careless finger. Ret rac t ion occurs when

t he user presses a bu t t on or takes place au t omat ically when the sy-

ringe plu n g er is fully de pressed and touc hes a trigger. The “wow ! ”

fac t or is unden i a ble. Zip, and the ne e d le’s gone. Not to be over-

lo oked as a stimu la nt to develo p ment: A couple of small com p et i-

t ors have been of fering spr i n g - lo aded, ne e d le -ret racting syringes

for some time. 

In building a device with a retracting needle, quality matters.

If it’s a syringe, it can’t activate be-

fore all the drug is delivered. What-

ever category of device, it can’t leak.

It has to work every time, if only to

keep tort lawyers at bay. And it can’t

work too fast. If the ne e d le starts to ret ract too ra pid l y, blood on

t he ou t s ide surface cou ld be sprayed into the air, possibly spre ad-

ing disease. BD’s solution is to use conical springs, a high-vis -

c o s i ty gel for dampening the ac t ion, and lots of exper i ment at ion .

With an air that reflects months of frustration, Cal Alexander,

vice president of worldwide infusion therapy operations, based

in BD’s plant in Sandy, Utah, sighs, “We’ve learned an awful lot

about springs over the last few years.” 

To be sure the springs work right, BD makes its own, form-

ing them one by one and feeding them on the fly to the assem-

bly line. Making it in-house is BD’s style. You’d think its pro-

d uc t ion ma na g ers had never he a rd the word “ou t s ou rcing.” The

Sumter plant shut down its glass furnace just a few years ago—

and the local managers still seem to regret the loss. But they’re

more than pleased to show you how they cont i nue to ma ke blo o d

sp e c i men cont a i ners from glass tubing, com p ou nd their ow n

rubber in a Banbury mill, and stamp out container stoppers in

a rainbow of colors. 

In late 1998, two years before the federal law that is now cre-

ating a huge market, a team led by William Kozy, senior vice

pre s ident for ma nu facturing, set out to switch Sa ndy and Su mt er,

BD’s biggest pla nts, along with some ot her U.S. fac t or ies, to

high-volume production of safe sharps. Even some of the peo-

ple charged with the task doubted that the conversion could be

pulled off as fast as Kozy intended. 

Kozy recalls, “There were people on the

team who said, ‘Lo ok, we can’t do this.

You ’ re never going to be able to put toget her

t he plans to con vert all this array of pro d uc t .

You ’ re not going to be able to ac h ieve the

speed of pro d uc t ion. And you pro b a bly won ’ t

g et the qu a l i ty or the cost level that you ne e d

at startup.’ I think most ma nu fac t u rers wou ld

s et up a pi lot line, do prot otype au t omat ion ,

a nd then go to high-speed au t omat ion. We

didn’t do that.” 

Si nce BD had so many pla nts and so

much equ i p ment in place, starting fre sh

with a new factory was out of the question.

And, Kozy points out, people count. “If we

were going to go qu ic kl y, we had to go

where we had know-how.” Some small ad-

ditions have been built to get services like

a mac h i ne shop out of the midd le of a pla nt .

But ot herwise the con ver s ion has been

done inside existing fac t ory walls while

older lines cont i nue to me et dema nd for

conventional products.

It’s been a pa r t ic u larly busy time in

Utah. In 19 9 9, while waiting for au t omat ic

The Needle Va n i s h e s
A medical worker can easily avoid getting stuck and contaminated with 
a patient's blood when using BD's newest device for setting an intravenous 
ca t h e t e r. After it is inserted in a vein, the spring-o p e rated needle 
r e t racts into the barrel at the press of a button, leaving the 
h a r m l e ss plastic tube inside the patient for infusing 
m e d i cations or anesthesia. 

Needle is attached 
to the base of
the spring

Button releases
spring

Safe sharps save money. It costs $600 to test and treat a worke r
who could have been infected by an accidental needlestick.

BEFORE INSERTION
Needle is inside plastic tube

1

AFTER INSERTION
Needle withdrawn, 
leaving plastic tube 
in patient

2

Needle retracts into
the barrel, which is
disposed of



l i nes, the Sa ndy pla nt, pressed to del i ver IV pro d uc t, started

s em i au t omat ic pro d uc t ion of safety - en g i ne ered cat het ers, hire d

175 tem p ora ry wor kers, and then, when the first fully au t omat ic

l i ne got running in Ja nu a ry 2000, gradually let half of them go.

To get more ro om for pro d uc t ion, ma na g ers con verted wa re-

house space after cutting raw mat erial invent or ies and mov i n g

to ju s t - i n - t i me del i ver ies. They also pu l led out lines for ma ki n g

older types of catheters, shipping them to BD plants in Brazil

and Singapore. 

Spr i n g - lo aded IV cat het ers pro d uced at BD’s Utah pla nt have

12 parts, increasingly assembled in an automated process with

48 steps carried out at blurring speed. Instead of being a long

assembly line in which one production step after another takes

place, Sandy’s assembly line is a mechanized version of cell pro-

d uc t ion, in which parts are made or subassembl ies are pro d uc e d

by teams feeding a central manufacturing line. In this case, the

cells are separate machines or automated subassembly stations,

more or less perpendicular to the main line, that feed the line

through a buffer area that holds a few minutes of production. 

O ne ad va ntage of the system is fle xi b i l i ty. It’s relat i vely easy to

mo di fy a pro d uct by altering or adding subassembly stat ions. But

planning pro d uc t ion this way for relat i vely short pro d uct cycles is

s omething new for BD ma na g ers. Exc e pt for the shift from gla s s

to pla s t ic, the basic design of the hypoder m ic ne e d le didn’t re a l l y

c hange over a cent u ry and a half. In the pa s t, says Cal Ale xa nder,

“ you had these big, very infle xi ble ma nu facturing systems cra n k-

ing out all this stuff at very low cost.” 

BD is finishing up con ver s ion and initial installat ion of its new

ma nu facturing line s — a nd not a moment too soon for sha rehold-

ers. Says CFO Con s idi ne: “These things have higher absolute gro s s

ma rgins when they get cooki n g ” — meaning, when the pro d uc t ion

l i nes are fully au t omated and running flat out. However, BD ha s

b e en pr icing its new pro d ucts as though it had alre ady re ac hed this

stage in order to hold ma r ket sha re and avoid the need to bac k

down lat er when there is sure to be inc reased pr ice com p et i t ion. 

Sa les of safe sharps are alre ady starting to cook. Under the new

fe deral law all me dical prov iders, exc e pt for relat i vely few state and

mu n ic i pal ho spitals, were re qu i red to con vert to safer sharps by

A pril 16. That hasn’t ha p p ened. Sa fe ver s ions of some sp e c i a l

sharps haven’t been developed. But the pr i nc i pal re a s on is that a

c on s ervat i ve me dical profe s s ion simply hasn’t been able to cha n g e

t hat qu ic kl y. Some ho spitals won’t fully

switch to safe sharps much before

2 0 0 3. Small me dical prac t ices cou ld

t a ke a good deal lon g er. Ask your per-

s onal ph y s ician what he is doi n g .

“ What law?” is the likely re sp onse. 

For the nine months ended Ju ne 30, BD’s sales of safe sha r p s

were the only re a s on the com pany has done bet t er this fiscal

year than last. Wh i le total sales for the per iod were up a mere $61

m i l l ion, or 2%, safe sharps popped 45%—$288 million, vs. $19 8

m i l l ion. In 2003, when the U.S. me dical establ i sh ment shou ld be

more than 90% con verted, BD estimates that sales of these item s

will be arou nd $700 million, which is about 170% of what rev-

enues wou ld have been on the same volu me of old - s ty le sha r p s .

Still to come: the rest of the wor ld, where BD generated almo s t

half of last year’s total sales. So fa r, preventing ne e d le s t ick ha s

b e en la rg ely a U.S. conc ern. However, by the time the U.S. ma r-

ket is la rg ely con verted, the European and possibly the Ja pa ne s e

ma r ket will be coming to a boil. The ma nu facturing con ver s ion

teams will have to do it all over again in BD’s foreign fac t or ie s .

E vent u a l l y, ma r kets will also open in the develo ping wor ld. 

There’s also lots to be done in the U.S. As CEO Ed Ludwig

e x plains, “This is not a ‘nine month and out’ process for us.

Even after we convert all the markets, there’s going to be the

second generation, the third generation, and the fourth genera-

tion.” A mong the changes foreseen with pleasure by Ludwig,

though not necessarily by you, is more medication by syringe.

Oral versions of the biopharmaceuticals now being developed

tend to break down in the gut before getting absorbed. Your

consolation might be that BD’s long-term goal is to get rid of

needles as we know them.

O ne pro d uct in develo p ment uses an array of mic rone e d les to

inject medication or vaccine just below the skin, where it’s ab-

sorbed faster, but above the pain receptors. While waiting for

that, you’ll just have to wince and bear it. At least the new nee-

dles will be safe for the person inflicting the misery as well as

yourself. And they’ll definitely improve BD’s bottom line. F 
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M A N U FAC T U R I NG

“These things have higher gross margins when they get co o k i n g ”—
meaning, when production lines are running flat out.
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