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Prologue

On a hot August night in 1962, Ann Morris felt her first contraction. Her husband, Doug, guided her out of their small Cincinnati apartment, where a gleaming crib and piles of hand-sewn baby quilts had been arranged. Settling into their new Chevrolet—in anticipation of the baby, Doug had surrendered his beloved Corvette—the couple drove five minutes through the quiet, dark city streets to the Jewish Hospital.

In the labor ward, Ann’s pain intensified, and her contractions continued into the next day. At thirty-one, Ann—who had married Doug just a year earlier—was a little old to be having her first baby. But labor was progressing normally, and Ann, raised on a Kentucky farm where she picked tobacco and slaughtered chickens, was not one to wilt at discomfort. Her only complaint, in an otherwise easy pregnancy, had been morning sickness, and her doctor had given her a small white bottle of vitamins, which eased her nausea.

When Ann awoke in the hospital after the baby’s delivery, Doug entered the room grim-faced. He told her that their newborn—a girl—was missing arms and legs. She was not expected to live long. The couple had a list of baby names, but now their first choice—Gale Elizabeth—seemed wrong. In fact, the whole list seemed off. They scrambled to come up with something and landed on “Carolyn Jean.”

While Ann was sedated, the hospital arranged to place the girl in foster care and urged Doug and Ann not to even see her. Doug went home to destroy the photos he had taken of Ann gleefully preparing for the baby. Meanwhile, Ann remained alone in a private hospital room, away from other new mothers, until, finally, the delivering doctor appeared with an odd question: Had Ann gone to Canada and bought thalidomide?

Ann had first read about thalidomide a week earlier in Life magazine. An article called “The Drug That Left a Trail of Heartbreak” showed page after page of photographs of armless infants in Europe. Ann had shuddered at the German tragedy but felt no connection to it. She had never been overseas and told the doctor she certainly hadn’t gone to Canada to get a drug. She gave the matter no more thought.

Ann was never contacted by the FDA or by the Ohio or Cincinnati health authorities. No doctor or nurse from the Jewish Hospital ever told her that within the past year at least four other babies had been born at the same hospital with the same deformity—phocomelia—a birth defect so rare that most doctors would never encounter a single case. And no one would tell her that the Cincinnati-based William S. Merrell Company, located at 110 East Amity Road, just fifteen minutes across town from her home, had sent millions of thalidomide “samples” to more than twelve hundred doctors across the country, including two hundred obstetricians. For three years these pills, in various colors and dosages, without proper labels, had been casually handed out for everything from insomnia to headaches to morning sickness.

The baby, Carolyn Jean, survived. She spent almost a year in foster care until she was finally reclaimed by her parents. Despite all predictions, she thrived—becoming a professional artist and a mother of four. Over the years, when people asked Ann what had caused her daughter’s disfigurement, Ann would say, “It’s just one of those things that happens.”

In July of 1962, a sleeping pill billed as “the safest thing since water” was revealed to have killed or disfigured more than ten thousand babies worldwide in the “single largest holocaust” in medical history.

Sensational images of legless, armless infants filled newspapers. Politicians admonished pharmaceutical firms. Pills of every kind fell under suspicion. At the peak of the baby boom, the bliss of impending motherhood became fraught with dread. Women unfortunate enough to have taken thalidomide—often consuming only a single tablet, at the behest of their doctor—were cast as wayward druggies. And thousands of parents were left to raise children with such extreme and unprecedented physical malformations that the medical profession lacked any knowledge to assist.

The question emerged: Who should have protected the world from this catastrophe? What bureaucratic safeguards could have foreseen it? Was it an unavoidable accident of the era’s chemical wizardry, or had some negligence, some deliberate disregard fueled by greed, maimed those thousands of babies?

As government agencies and courts scrambled to investigate the disaster, a sinister story came to light. Thalidomide had been created by a Nazi-founded German pharmaceutical firm that apparently bullied doctors and buried documents. For four years the company had sold and licensed the drug across the globe, hailing it as completely atoxic, safe for everyone, children and pregnant women included, with scant data to back the claims. Expectant mothers in almost fifty countries had innocently taken the toxic sedative, and the shock of their maimed babies struck a huge blow to public confidence in the booming postwar pharmaceuticals industry.

Since World War II, when the manufacture of antibiotics and antimalarials bolstered drug firms, pharmaceuticals had become a multibillion-dollar business. By 1960, drugs were the most profitable industry in the United States. Pills promising to ease every ache, pain, and worry became a trusted part of daily life. Thalidomide in particular held an unprecedented, glittering promise: It was billed as a one-size-fits-all drug free of risk—no addiction, no side effects, no chance of overdose. It looked like the pharmaceutical world’s unsinkable ship. But no one—not the chemists who patented it, the doctors who prescribed it, or the firms that sold it—knew how the drug worked inside the human body. The research had been shoddy, the safety claims imprudent. By the time thalidomide had been consumed by millions around the world and the drug’s trail of damage came to light, the public asked: What drove the creation of wonder drugs—wellness or profit? And if something went wildly wrong, who would be held accountable?

Behind the tale of slapdash science and corporate callousness lay an equally compelling, heartening story of quiet heroism. Around the globe, a few lone doctors, parents, and journalists had, over a grueling year, detected the birth defects—sometimes in their own children—and collectively sounded the alarm, forcing the drug firms disavowing thalidomide’s dangers to recall the product. No government agency or health authority had done what this loosely knit group of concerned citizens had: expose and stop the largest pharmaceutical scandal of the twentieth century.

When I first came across records of their extraordinary feat, I wanted to honor these renegades. A German pediatrician, trying to escape the shame of his father’s Nazi past, risked his career to battle a powerful drug firm. A young German lawyer, seeking justice for his limbless son, launched the largest criminal trial in Germany since Nuremberg. A cocksure Australian obstetrician, devastated to learn that the drug he had given to his pregnant patients had maimed their babies, cobbled together his own animal research lab in a parking lot shed to prove the drug’s dangers.

But my primary focus in this book is the relatively unknown story of thalidomide in America. As the only country in the world that refused to put thalidomide on the market during its initial launch, the United States brought its own valiant cast to the tale: Elinor Kamath, a young American reporter stationed in Germany, fought to make the drug’s dangers international news; Helen Taussig, a deaf female pediatric heart surgeon, flew to Germany to gather evidence; Barbara Moulton, a Food and Drug Administration official and the first female whistle-blower in American history, risked her career to reform the agency; Morton Mintz, an upstart Washington Post reporter with a disabled child, broke the chilling news; Estes Kefauver, a rogue U.S. senator from Tennessee, used the thalidomide episode to force Congress to overhaul the drug industry. But chief among the heroes of this saga is Frances Kelsey—the only doctor in the world to recognize danger in thalidomide’s scientific paperwork.

As an FDA medical reviewer, Kelsey single-handedly kept thalidomide off the American market—a bureaucratic battle that consumed nearly a year and a half of her life. For this, the demure married mother of two earned the media spotlight in 1962 and became a national hero. President John F. Kennedy awarded her a medal. Her photograph graced Life magazine. At a time when every safeguard around the world had failed, so powerful was the appeal of Frances Kelsey’s incorruptibility that her story came to obscure a disturbing footnote in the American thalidomide story—namely that the drug had been widely circulated within the United States. While awaiting FDA approval, the William S. Merrell Company had launched clinical trials so vast and informal that the FDA would eventually beg the Justice Department to bring criminal charges against the firm.

This book involved 283 interviews with victims, scientists, lawyers, doctors, and journalists across the globe, as well as visits to public and private archives and various courthouses. I probed thousands of decades-old documents and spoke to many people who had never before discussed their role in these events. Frances Kelsey’s life had never been written about, and many of the other key women who fought this battle had been—unsurprisingly—sidelined in early accounts. My research uncovered key elements buried for over sixty years: Trial transcripts revealed that the William S. Merrell Company withheld toxic animal data from the FDA. Multiple obstetricians who conducted thalidomide trials for Merrell had, in fact, witnessed birth malformations at least a year before the firm asked physicians to stop using the drug. Most important, details of an FDA investigation showed staggering finds: one thousand thalidomide pills stashed in the medicine cabinet of a Virginia doctor months after the drug’s dangers had made headlines; official “trial” doctors missing records of which patients had received the drug; physicians falsifying patient charts to erase any record that thalidomide had been given. Pills had been handed off, in bulk, from doctor to doctor. Heaps of the drug went to charities. A mysterious shipment of thalidomide arrived at a mission in Taiwan, from an American church, a year after the drug’s recall. Further, another American drug company had run secret thalidomide trials years before and purportedly buried evidence of the drug’s teratogenic effects. It became clear that most pregnant women in the United States who’d taken thalidomide had no idea what the drug had been. And when their babies were born with phocomelia, no doctor copped to the cause.

This de facto cover-up allowed a false narrative—that America had been spared the thalidomide catastrophe—to become national legend, a blazing FDA success story. In fact, dozens of victims harmed by corporate greed, medical incompetence, and widespread lying would have to wait almost sixty years to find out what happened. This is that story.










Part I

The Rookie










The human being who would not harm you on an individual, face-to-face basis, who is charitable, civic-minded, loving and devout, will wound or kill you from behind the corporate veil.

—Morton Mintz










One

Rain pounded the hood of Frances Kelsey’s car as she inched through the downtown Washington, D.C., traffic. She’d be late, again. For the past five weeks, every morning had been a struggle to get to work on time. Because she was not a woman short on accomplishment—she had two advanced degrees and a scientific textbook to her name—her lateness had become a family joke. Even though Mom had won national research prizes and harpooned sperm whales, she was being bested by traffic, unable to make it from the family’s new house in Chevy Chase to the National Mall in under an hour.

Today Frances was driving through the fringes of Hurricane Donna, with rain dousing the Northeast. High-speed winds bent and rustled trees along the road. Excitement was in the air, if not in Frances’s life.

It was September 12, 1960, and the forty-six-year-old married mother of two had just moved halfway across the country for a position at the Food and Drug Administration. After decades of hands-on lab research with beavers and armadillos and summer boating trips to collect massive whale gland specimens, Frances was now an FDA medical reviewer: a doctor who assessed paperwork, not patients. A bureaucrat. It was not the profession she’d trained for, but she knew it was important work, and a necessary concession to her husband’s new job.

Three years before the publication of The Feminine Mystique launched the feminist revolution, Frances was an oddity of her day: She held both an MD and a PhD and had forged a career in the hard sciences while married with children. She wasn’t emotive. She wasn’t frilly. She relegated makeup to special occasions and ignored the gray in her blunt-cut chin-length hair. Born in rural Canada, Frances—a solid five foot seven—remained tomboyish well into adulthood, fishing, clam digging, lugging her stick out to a field for a game of hockey whenever the air was crisp. She neither cooked nor cleaned house, but she knew that to keep her family running smoothly she had to relinquish some professional ground to Ellis. In seventeen years of marriage, Frances had moved states, shifted careers, earned degrees, and secured freelance work a half dozen times to oblige his career.

But this nine-to-five FDA desk job was a jolt for the normally bustling Frances. For the past seven years, living in South Dakota, where Ellis had chaired the university’s pharmacology department, Frances had juggled a host of on-the-go jobs. In addition to her university lab research with beaver thyroids, she had regularly hopped the overnight train to Chicago to secure her radioisotope diagnostics license. She had spent a full year commuting to Yankton for a hospital medical internship, leaving Ellis to cook dinners and put the girls to bed. Frances also zipped across the state for weeks at a time to fill in for vacationing small-town physicians. Often the first female doctor to grace the Badlands outposts, Frances made headlines: “Lemmon Patients Are Treated by Lady Physician,” boasted a local newspaper. So remote was the town of Lemmon that Frances had been dropped there by a chartered prop plane.

Frances had loved juggling emergencies in these remote South Dakota communities. Births, burst appendixes. Any “hectic series of crises” fascinated her, and she proudly embraced the grisly. One story she often recounted was of the hunter she tended upon her arrival in Lemmon—a man blasted in the abdomen by an antelope rifle in a hunting accident.

Back at home with daughters Susan and Christine, Phillip the Siamese cat, and their Saint Bernard, George, Frances tried to make the most of university-town life. She and Ellis, a hulking charmer of a man, socialized at the Vermillion Eagles Club and religiously played bridge. Brilliant, fun-loving, and quick-witted, the duo shared a zest for life that earned them a reputation as bon vivants. “Frankie and Kelse” were known for their well-stocked bar and the lively parties around the fireplace of their white clapboard colonial home. The parties were so lively that, before they began, the whole family laughingly tugged closed the “Weeks curtains”—thick drapes the couple had installed on their dining room windows after discovering that the dour man living next door was university president I. D. Weeks. Frankie and Kelse had “borrowed” a reel-to-reel audio device from the university and set it up behind the couch to record the gatherings. The girls spent the night crisscrossing the crowd of adults, carrying platters of olives and soda crackers and bacon-wrapped chicken livers.

But by 1956, three years into their South Dakota stint, Frankie and Ellis had overstayed their welcome. “This is a desolate area,” Ellis wrote to a friend, “from the standpoint of professional colleagues.” In Vermillion, egos were fragile and résumés flimsy, and the couple became the target of spiteful gossip. A university dean advised colleagues to shun the Kelseys, warning that anyone foolish enough to collaborate with them would be “left out in the cold” when they made off with “all of the data.” Frances—who, as a woman, had been sidelined her whole career—shrugged off the drama. Having just become a U.S. citizen, she toyed with a career move—and Washington, D.C., where their former graduate school adviser had just moved, brimmed with scientific government jobs. Every night, she and Kelse ogled D.C. real estate listings. They planned their South Dakota exit with the patience and intensity of a small prison break.

After a three-year bureaucratic slog, mailing applications across the country, Ellis had finally secured a National Institutes of Health job when a man at the Food and Drug Administration contacted him. Ralph Smith, who had met Ellis at a pharmacology conference, now helmed the FDA’s New Drug Branch. He wanted to hire “a man with a PhD as well as an MD” as an FDA medical officer.

Ellis, who merely held a PhD, confessed his limits. But he offered the name of a brilliant MD and PhD—his wife, Dr. Frances Kelsey.

At the National Mall, at Jefferson Drive and Seventh Street, Frances finally pulled into the parking lot of the shabby, unmarked FDA building, a deteriorating, prefab army structure from World War II. Compared to the Capitol’s marble grandeur, this agency looked like the government’s armpit.

The Food and Drug Administration had earned its name in 1930. It was a rebranding of the Bureau of Chemistry, a Civil War–era creation that had monitored the nation’s food, chemicals, and medicine for over seventy years. When the FDA was initially christened, food was its chief focus; the drug sector at that time—composed of small, regional apothecaries–turned–pharmaceutical firms—barely dented the nation’s gross domestic product. But wartime subsidies had expanded those firms into national corporations. By 1960—the year Frances arrived in Washington, D.C.—drugs were the country’s most profitable industry, to the tune of $2.7 billion in annual sales. The Goliath sector was overseen by one very underfunded federal agency: Frances’s new employer, the Food and Drug Administration.

Tasked with monitoring all food, drugs, cosmetics, and medical devices throughout the United States, the FDA Washington headquarters coordinated eighteen regional offices and inspectors in forty-one cities. But budget cuts under the Truman and early Eisenhower administrations had crippled the bureau so that by the mid-1950s, fewer than nine hundred employees struggled to keep pace with its massive mandate. When American drug firms submitted a staggering 369 applications to market new products in 1959—essentially proposing a patented drug each day—the agency scrambled to find more doctors to review all the scientific paperwork. Enter Frances.

Frances worked out of room 2605, a run-down office on the second floor. The green paint was peeling, the wooden floor was bare, and a long metal table pushed against the wall had been anointed her “desk” by some government furniture provisioner wrestling with the agency’s shoestring budget. Frances was highly credentialed but unpretentious, so the setting didn’t trouble her. And this morning she was giddy. After a monthlong orientation of slideshows and lectures, today she would dive into actual work. On the table sat her assignment: New Drug Application (NDA) 12-611—a few phone books’ worth of data, letters, and reports, bound in blue folders, submitted by a Cincinnati pharmaceutical company for a new sedative called Kevadon.

The cover page described the drug as an unusually safe, nonbarbiturate hypnotic already sold in over forty-six countries. The application, submitted by the William S. Merrell Company, brimmed with praise from American doctors who had used Kevadon in clinical trials, hailing it as “highly encouraging” and “superior to other sleep-inducing agents.” Drafts of research papers—soon to be published—indicated similarly rave conclusions. It seemed her bosses had lobbed her an easy one.

A few hundred pages of the application, in German, came from Chemie Grünenthal, the overseas firm that had invented the drug. Frances could read only rudimentary German, but Merrell—which had licensed the product from Chemie Grünenthal—had summarized the European research, which also seemed to celebrate the sedative as effective and harmless.

Per agency regulations, Frances had sixty days to review the materials on her desk and to decide if the drug was safe for national distribution. Unless she found a specific problem, the product would then automatically be approved for sale. The situation looked simple; the drug, known generically as thalidomide, had already passed medical review boards in scores of countries.

Still, Frances loved data analysis. She’d spent years conducting research and had even worked for The Journal of the American Medical Association (JAMA), assessing which studies merited publication. As co-author of the leading American graduate pharmacology textbook, she was supremely well versed in drug research. Even though this application seemed a rubber-stamper, the work ethic that had earned Frances scientific prizes and allowed her to flourish in a male field dictated that she scrutinize every last line. She turned back to the first pages and began.

Frances “Frankie” Kathleen Oldham was home-birthed in 1914 in a vast wooden house on Vancouver Island.

The house, called Balgonie, on the island’s southern side, was hand-built by her father, Frank Trevor Oldham. The Australian-born colonel had served for decades in the Royal Field Artillery of the British army, stationed in India and China. By 1911, the wiry, handsome colonel was ready to start a new life on his military pension with his young Scottish bride. They moved to the Pacific coast of Canada and had four children.

Where Colonel Oldham was easygoing, fond of reading and tending his vegetable garden, his wife, Katherine Booth Stuart, was tempestuous. An amateur actress, “Kitty” loved horses, golfing, and swimming, though she would eventually drown under mysterious circumstances. Kitty came from a family of well-educated Scottish women, and, tasked with raising children in the Canadian wilderness, she let them manage themselves. Frances, or “Frankie”—the second born—regularly hiked through the towering evergreens and rolling meadows beyond Balgonie. The family owned thirty acres, including a stream where Frankie swam and fished for trout. At a pond in the woods, Frankie collected frogs, snakes, and bugs, hauling them up to her small second-floor bedroom for study.

From an early age, Frankie displayed a fearsome intellect, determinedly eavesdropping when her mother taught her older brother to read. Her parents arranged painting, piano, and dancing lessons for her and strong-armed a local Irish schoolmaster named Canon Barrie to admit their precocious daughter to the small school he had started for boys.

There Frankie studied Latin, algebra, and geometry at her own level, fostering her intellectual independence. The school also toughened her: Regularly tripped and kicked by her male classmates, Frankie learned to retaliate. At night, back home, she boasted to her family of her counterattacks. Determined not to lag boys in any skill, Frankie also enlisted a male friend to teach her to shoot and give her secret driving lessons. (Her family, who lived modestly, traveled the town’s narrow roads by horse and buggy.)

Frankie’s feral tendencies did not go unnoticed, and when the boys’ school foundered at the start of the Depression, her parents opted to find her a gentler environment. After a year of private tutoring, fourteen-year-old Frankie was sent to the prim St. George’s School for Girls in Victoria, British Columbia.

But by that point, her overseers also worried. “Frankie’s conduct leaves much to be desired,” Miss Suttie, the principal, wrote. “I should like to feel that Frankie could be relied upon to keep the few rules of the school when I am not there. Her record of order marks & fines is disgraceful for a high school girl.”

At Frankie’s next prep school, the St. Margaret’s School for Girls, the principal noted some progress: “Frankie has improved greatly in manner and appearance during this year.” Nonetheless, Frankie “must endeavor to correct her awkward gait.” She was also faulted for being discourteous to her elders.

But Frankie thrived academically, and at high school graduation, she made the bold choice to attend college. On her mother’s side, Frankie had two Scottish aunts—a lawyer and a doctor—whose lives struck her as “greatly enriched.” In Scotland, education was second only to religion. And her father had already deemed his daughter a wunderkind.

In 1934, Frances received a BS in biology from McGill, but Depression-era unemployment allocated the few available jobs to men. When her father couldn’t even finagle her a position at Vancouver’s Departure Bay Biological Station, Frankie decided to summer in the British Isles with her mother and return in the fall for even more school.

Enrolling in a master’s program at McGill, Frances hoped to study the newly popular pituitary gland, the “master gland” or “conductor of the endocrine orchestra.” But all the spots in endocrinology were taken. The chair suggested she try the fledgling pharmacology department, where a notoriously crabby professor was researching the posterior lobe of the pituitary. The less popular department, it seemed, might accommodate a woman. So Frances trudged one flight up to Raymond Stehle, a bald, bespectacled researcher who immediately made clear his distaste for graduate students. But Frances pressed him for a position.

Within two years, Frances had her master’s degree, but the raging Depression still curbed the job market. Stehle, who had warmed to Frances, offered her a fifty-dollars-a-month grant to stay on as his research assistant. But soon Stehle suggested a better plan: The chairman of the University of Chicago’s brand-new pharmacology department was researching the posterior pituitary gland—now Frances’s specialty. Stehle urged Frances to apply for a job.

Hopes in check, Frances dashed off a résumé and letter. Within a week, an airmail special delivery from the University of Chicago’s Department of Pharmacology offered her one hundred dollars a month—double her McGill salary—to assist in research. Frances was ecstatic.

One trouble: The letter had been addressed to “Mr. Oldham.” The department clearly expected a man, and Frances, morally scrupulous, intended to clarify.

“Don’t be ridiculous,” Stehle protested. “Accept the job, sign your name, put Miss in brackets afterwards, and go!”

Frances telegrammed her parents:


Leaving for Chicago Saturday… Excellent prospects. Very thrilled. Address International House. University of Chicago. Very well. Hope same with you all. Love Frankie.



Within the week, Frances—now twenty-one—had packed her things and boarded a series of southbound trains that took her to the United States for the first time.

It was March 1936, Chicago sparkled with wintry frost, and Frankie settled into her small dormitory room at the International House. She unpacked her beloved hockey stick, her notebooks, her journals. A short, chilly walk away was the pharmacology department and her new boss, the mysterious Professor Eugene Maximilian Karl Geiling.

E. M. K. Geiling, South African born, was a meticulous scientist with a theatrical flair. A charismatic bachelor, he traveled with two valets and a pet bulldog. Two tracks of silver hair flanked his wide bald crown. Wire-rimmed spectacles and a nearly lipless mouth lent his face a scholar’s intensity. But Geiling’s meaty hands and broad sloped shoulders hinted at the football player he’d once been. He often regaled students with a harrowing tale: As a young man, he was on a passenger ship off the coast of Cape Town when a mine exploded underwater. He scrambled onto a lifeboat and for five grueling hours watched nineteen fellow passengers die. As a result, Professor Geiling—“Pete” to his students—claimed to despise water. Yet he boasted of annual whaling trips off the Queen Charlotte Islands where he sawed and hacked at sperm whales to gather giant endocrine glands in gallon-sized specimen jars.

(In the spring of 1941, Geiling would make the “Screwy News” column of newspapers across the country when, to test the plausibility of the biblical story of the whale swallowing Jonah, he crawled the entire length of a sperm whale’s gullet. “It was a pretty slimy trip,” he boasted to reporters upon exiting the dead whale, “but there was plenty of room.”)

Geiling’s educational lineage ran back to Germany, via his mentor John Jacob Abel, an American who had trained in Strasbourg with Oswald Schmiedeberg, considered the father of modern pharmacology. On Abel’s return to the states, he founded the Johns Hopkins Department of Pharmacology, where Geiling arrived at age thirty. For fifteen years, Geiling honed his research skills, transitioning from Abel’s graduate student to colleague and then friend. Together the two men pioneered the discovery of crystallized insulin. As Abel shot to fame with epinephrine discoveries, Geiling began to crusade against the era’s quack medicine. In 1932, he made headlines testifying in a high-profile government trial for the new FDA.

Potions and “proprietary medicine” had been a staple of American life since colonial times, but it had taken until 1906 for legislation to address such products. The new law had been spearheaded by a preacher’s son named Harvey Washington Wiley. While teaching chemistry at Purdue University, Wiley was recruited by the Indiana state government to investigate possible adulterations of commercial honey and maple syrup. When 90 percent of Wiley’s samples proved fake, he gave a fiery speech that drew the attention of the U.S. Department of Agriculture and earned him an appointment as the very first head of the Bureau of Chemistry (the FDA’s precursor). In his new post, Wiley soon discovered a rampant, nationwide food crisis: black pepper cut with soil; coffee grounds thickened with charcoal; candy containing lead. His exposé of milk revealed a thinned, chalk-whitened product swimming with worms.

“The comparison of turning over a log and watching the bugs scamper to cover is too tame,” Wiley moaned. It was more like “removing a huge brush pile to uncover a nest of hornets.”

Wiley traveled the country to share his findings. The press dubbed him the “Crusading Chemist.” Housewives deemed him a guardian of family safety.

But it took eight years for lawmakers to act on Wiley’s discoveries. Not until 1890 was legislation put forth to regulate food production. Even so, journalist Morton Mintz would later write, the bill was “defeated by a durable alliance of quacks, ruthless crooks, pious frauds, scoundrels, high-priced lawyer-lobbyists, vested interests, liars, corrupt members of Congress, venal publishers, cowards in high office, the stupid, the apathetic, and the duped.”

A scandal—rancid “embalmed beef” shipped to American soldiers fighting the Spanish-American War—briefly moved the needle on public opinion, but Congress still dragged its feet. So Wiley set out to prove that toxicity lurked everywhere.

In 1902, with a $5,000 congressional grant “to investigate the character of food preservatives, coloring matters, and other substances added to food” in “hygienic table trials,” Wiley served his first experimental dinner to government workers he’d recruited as volunteer subjects. For weeks, he fed them three meals a day, incrementally sneaking borax, salicylic acid, sulfuric acid, saltpeter, formaldehyde, and copper sulfate into the food. He noted the health changes in his subjects—which were dismal. When newspapers got wind of the study, they dubbed his diners the “Poison Squad.” The public was riveted. Wiley’s long crusade at last came to fruition with the 1906 Food and Drug Act, the first legislation of its kind in the United States.

The new law curbed hidden ingredients in food and enacted stricter oversight of proprietary medicine. The government could now ban products such as “Cureforhedake BraneFude,” whose chief active ingredient, acetanilide, was toxic. Or “Dr. Johnson’s Mild Combination Treatment for Cancer,” which did not, in fact, treat cancer. But the 1906 act had limits. When interpreting the law, the Supreme Court cared only that product ingredients be listed accurately. “Radithor”—a pricey radioactive water sold as a cure for male impotence, venereal disease, and 160 other medical problems—contained radium particles that could erode bone. When the potion killed a prominent steel magnate—the radium ate away at his skull—the courts essentially shrugged. Because the package had disclosed “Radium and Mesothorium in Triple Distilled Water,” it was the man’s bad luck for not grasping radium’s bone-eating tendencies.

An amendment in 1912 supposedly aimed at expanding government powers inadvertently worsened matters. By forbidding “false and fraudulent” labeling (italics added), the law now forced prosecutors to prove fraud. The government slogged on. But the few court victories came at staggering prices. A $50,000 trial might render a verdict with a $50 fine.

One of the FDA’s highest-profile targets of the time was B&M Balm, a rank goo, originally fed to horses, of turpentine, ammonia, water, and egg. A stable owner and a bookie had together decided to market the product as a human cure for, well, everything—rheumatism, tuberculosis, pneumonia, cancer, whooping cough, scarlet fever. In fact, it did nothing. But at trial, the defense argued that the company owner’s lack of medical education proved that he genuinely believed his claims—ergo, no fraud. The jury agreed. B&M then smugly repurposed the verdict as a marketing point: “Since B&M has been tested in these trials,” a new round of ads read, “each of these testimonials has been submitted to the court under oath.”

The FDA took a second swing at B&M a few years later, with concrete proof of B&M’s intent to deceive: The company had pilfered letterhead from the Massachusetts College of Pharmacy to forge claims that the balm changed blood hydrogen-ion concentrations. In addition, the company had shelled out seventy-five dollars a month to physicians to reassure worried customers. The FDA’s case was so strong that a doctor who had been paid $15,000 to attest to B&M’s scientific properties fled before testifying.

The trial brimmed with gasp-worthy revelations, but its most dramatic moment was the entrance of E. M. K. Geiling. Strutting to the stand in a jacket and tie, Geiling carried two suitcases. “I have brought my authorities,” he announced in his South African accent, producing paperwork to show the “total nonsense” of the balm’s claims. After decades of government trials mired in “he said, she said” disputes, Geiling had brought a new gold standard to the courtroom: a scientific discussion of how medicine acted on the body. This time, the jury sided with the FDA.

In 1936, Geiling joined the faculty of the University of Chicago, determined to find a methodical way to discuss how drugs behaved in the human body. He wanted animal studies to guide medical practice. If you could see how a drug operated inside a rabbit or chicken, for example, it could inform how the substance was tested and used in humans. He mapped out a fledgling interdisciplinary field called clinical pharmacology.

As he set up his lab on the sun-drenched fifth floor of the biochemistry building, he posted notices around the medical school, hoping to lure medical students. But even basic pharmacology was a nascent field in the 1930s, a specialty shadowing the developing drug industry. Initially, Geiling had no takers. So for the time being, the hardy young woman from Canada was his sole research assistant.

Frances, knowing Geiling doubted her abilities, worked feverishly to prove him wrong. Geiling had recently determined that in whales, porpoises, seals, and armadillos, the anterior and posterior lobes of the pituitary gland were entirely separated, allowing for isolated study of each lobe. Frances commenced research on the posterior pituitary gland of the nine-banded armadillo, and when the new university quarter began, she enrolled as his first PhD student.

But Frances never lost the urge to roam and explore. She traveled to a Texas farm to catch her armadillo specimens among the yucca and prickly pear. In the summer, she signed on for Geiling’s Kunghit Island expedition to collect massive whale pituitaries. She spent days gathering specimens at the whaling station, wandering the butchering sheds and carcass platform, where Japanese workers flensed blubber from whales like banana peels. At night, she dined in the bunkhouse, where the cook served visitors whale meat. Frances thought it tasted like steak.

Having grown up by the water, Frances yearned to join the Norwegian crews who set out daily on ninety-foot boats to harpoon whales—blue whales, right whales, sperm whales, fin whales, and humpbacks. But every excuse was given to keep her on land: It was a bad day; the seas were rough. The Norwegians, it turned out, thought women at sea brought bad luck. But she prodded the son of the station manager and he finally snuck her out. Not only did Frances spot a whale and direct the boat’s harpooner, but she was the sole scientist on the entire island to survive an expedition without vomiting.

When one summer Geiling wanted lingcod tissue (thought to produce insulin), Frances pulled on her waders and, for months, thudded across the decks of Japanese commercial fishing boats, sorting the oozing entrails of hundreds of massive lingcods. At the summer’s end, she returned to the lab with an impressive collection of bottles full of tissue. She resumed her research that fall, but in October, Geiling halted all work in his lab. He had received an urgent call from the American Medical Association, a pharmaceutical watchdog group, about a slew of deaths linked to a new liquid medicine: Elixir Sulfanilamide.

Inspired by powdered sulfanilamide, a drug used to treat infections during World War I, a Tennessee-based drug company named Massengill had decided that a liquid version might sell well—especially for children. Massengill’s chemist whipped up a mixture of sulfanilamide, water, and diethylene glycol—a component of antifreeze. He added pink raspberry extract for color and saccharin and caramel for sweetness, and by September 1937, the company had distributed 240 gallons of its elixir nationwide, recommending it for everything from gonorrhea to sore throats. Within a month, seventy-one adults and thirty-four children were dead.

After Geiling’s powerful testimony at the B&M trial, he had joined the American Medical Association’s Council on Drugs. The AMA now begged him to figure out why, exactly, the elixir was lethal. Frances, who had at last earned her stripes in the lab, was appointed to his investigative team. She recalled:


Dr. Geiling immediately set up animal studies for acute and chronic toxicity…. My particular task was to watch the rats…. In no time at all, it was perfectly apparent that it was the diethylene glycol that was at fault…. The rats soon died, just as the kids did.



Antifreeze was the culprit, and in an unprecedented nationwide effort, the AMA and FDA fanned out across the country to seize all elixir shipments.

Massengill, it turned out, had never run animal tests on its liquid concoction. Nonetheless, according to the Food and Drug Act of 1906, Massengill had fulfilled its legal duty by listing the product’s ingredients. The fact that no one—not even the Massengill chemist—grasped the danger of drinking antifreeze was a legally pardonable “whoops.” Only a minor technicality rendered Massengill culpable: The word “elixir” was reserved for drugs containing ethanol. For this linguistic misstep, Massengill was fined.

Presaging the defense of almost every drug firm in every subsequent pharmaceutical disaster, Massengill’s owner, Samuel Evans Massengill, insisted that the company “not once could have foreseen the unlooked-for results.” How could you be blamed for overlooking a danger you hadn’t even imagined? Massengill’s owner was adamant that he did not feel “any responsibility on our part.”

The firm’s chemist, otherwise inclined, committed suicide before trial.

The fatalities caused by liquid sulfanilamide proved a legislative tipping point. For five years, a bill had been kicking around Congress to remedy gaps in the 1906 law. On the heels of a 1933 book called 100,000,000 Guinea Pigs: Dangers in Everyday Foods, Drugs, and Cosmetics, Senator Royal S. Copeland of New York, a former doctor and health commissioner, had introduced a measure to prohibit misleading advertising and grant the FDA greater regulatory powers. In support, the FDA assembled an exhibit of posters and dioramas to showcase the greatest hits of dangerous quackery—a young woman blinded by eyelash dye, three Rhode Island sisters dead from using B&M Balm, and, of course, the steel magnate whose skull was eaten away by Radithor. Many people, including Eleanor Roosevelt, recoiled at this “Chamber of Horrors,” but Copeland couldn’t rally Congress. The press—whose relentless muckraking exposés had helped Wiley stir public support for the original 1906 bill—now depended heavily on drug advertising income and stayed mute. Everyone knew murky medicine was being sold; no one was ready to act.

But Massengill’s legal pardon for the deaths of so many children outraged the nation. A grieving mother’s letter to President Franklin D. Roosevelt, which ran in newspapers, prompted action.


All that is left to us is the caring for her little grave. Even the memory of her is mixed with sorrow for we can see her little body tossing to and fro and hear that little voice screaming with pain…. It is my plea that you will take steps to prevent such sales of drugs that will take little lives and leave such suffering behind.



Roosevelt—long a supporter of the Copeland bill—complied, and E. M. K. Geiling was once again summoned, this time to map out the standards needed in the new law to ensure the safety of drugs. Among other things, Geiling suggested that companies be required to submit animal safety data to the FDA before marketing products, essentially necessitating FDA “approval” to sell a drug.

The 1938 Food, Drug, and Cosmetic Act, signed by President Roosevelt on June 25, marked the nation’s biggest overhaul of drug regulations since 1906—and Geiling’s upstart Chicago pharmacology lab, including his protégé, Frankie Oldham, had been at the center.

At age twenty-four, she became Dr. Oldham—she would henceforth shed “Frankie” and ask to regularly be addressed as “Doctor”—the University of Chicago’s first PhD in pharmacology. Not only had she knuckled down to investigate a national drug disaster, but she had also watched the U.S. government strike a legislative blow against a powerful industry. And yet it was an industry that, on the eve of World War II, was about to become exponentially more formidable.








1. The voluntary consent of the human subject is absolutely essential.

—Nuremberg Code (1947), “Permissible Medical Experiments”










Two

There are essentially two eras in medicine—nature made and lab made. Most of human history existed in the former, in which “medicine” or “drugs” referred to mortar-and-pestle concoctions of herbs, fruits, vines, and fungi. Neanderthals used poplar to ease tooth abscesses. Antibiotic-producing molds served as their primal Pepto Bismol. The Kahun Papyrus of approximately 1850 B.C., one of the oldest records of human medicine, details a variety of vaginal pastes and potions made of milk, oil, dates, herbs, and beer. The 108-page Ebers Papyrus describes remedies for stiffened limbs, eye diseases, fractures, burns, worms, gangrene, dropsy, and liver disease about three hundred years later. Among the hundreds of treatments, willow bark (aspirin’s precursor) is suggested for pain relief. Shamans, healers, medicine men, and medicine women plied this trade. And eventually apothecary shops formalized the business, bottling potions, sticking on labels. But these storefronts still peddled backyard brews; the apothecary practiced something akin to “mixology”—not chemistry.

In 1832, a visionary German, Justus von Liebig, upended that. Liebig, arguably the grandfather of modern pharmaceuticals, was born in 1803 in the town of Darmstadt. The son of a chemical manufacturer who compounded paints, varnishes, and pigments, Liebig tinkered in his father’s workshop and eventually apprenticed under a local apothecary. Justus formalized his training with a chemistry degree from the Prussian University of Bonn—the preeminent chemistry program in Europe—and a doctorate from the University of Erlangen in Bavaria.

He eventually secured a post as a professor at the University of Giessen, but Liebig was more scientific visionary than academic. Everywhere he looked, he imagined how chemicals might be put to new use, and he liked working in a laboratory with an array of unexplored materials. Discovering that nitrogen and trace minerals were key plant nutrients, Liebig kick-started the fertilizer industry. His beef extract spawned Liebig’s Extract of Meat Company. From seaweed and fungi, he isolated liquid chloroform (think kidnappers and white cloth), a general anesthetic integral to nineteenth-century medicine.

But Liebig’s crowning accomplishment was chloral hydrate. In 1832, he poured ethanol (grain alcohol) into a flask with sulfuric acid and bubbled pungent green chlorine gas through the solution; this somehow exchanged the atoms in the chlorine and ethanol molecules, creating white crystals, which Liebig initially called “chloral”—an amalgamation of “chlor” and “alcohol.” Neither ethanol nor chlorine on its own had any medicinal application, but Liebig’s new white crystals—C2H3Cl3O2—were eventually found to depress the nervous system. His new molecule marked a dramatic departure from previous medicine. Man made and lab made, chloral hydrate became the world’s first synthetic drug.

Within thirty years, chloral hydrate (a powder that you could swallow rather than inject) came to trump morphine as the go-to sedative in asylums and posh households. Because molecular creations could be patented, an inventor stood to reap all profits. Two existing industries rushed to cash in on this new lucrative venture.

Apothecaries, long in the business of peddling opium-laced syrups with names like “Hoopers Anodyne, the Infant’s Friend,” pivoted to synthetic drugs. Merck, an apothecary in Liebig’s hometown, became the world’s first pharmaceutical firm in 1890, followed by Hoffmann–La Roche in Switzerland; Burroughs Wellcome in England; Poulenc Frères in France; and Smith, Kline & French in Philadelphia.

European textile manufacturers also seized the moment. These firms, already extracting chemicals from coal tar to produce synthetic dyes, had the framework for research and manufacture. After Liebig’s success with chloral hydrate, these companies pored over their sticky dye by-products to see which atoms might be retooled as the next wonder drug.

This was the Bayer story. In 1887, the German dye company invented the fever and pain reliever Phenacetin, followed a decade later by acetylsalicylic acid—a one-size-fits-all tablet for aches, pains, and fevers. Branded as “Aspirin,” it became the world’s first blockbuster drug. Next, the firm introduced a new class of drugs made from barbituric acid: barbiturates. Rather than targeting physical pain alone, these drugs also aimed to ease mental anguish. Veronal (barbital) in 1903 was followed nine years later by the more potent Luminal (phenobarbital). Popular as sleep aids, anesthetics, and anticonvulsants, barbiturates became immensely popular as daily mood remedies.

Soon opioids—cheap, synthetic versions of morphine and codeine—hit the market: oxycodone (1917), hydrocodone (1924), pethidine (1939), and methadone (1939). And as molecular tinkering was perfected, drugs with tailor-made applications emerged. In 1939, Parke-Davis’s Dilantin became the first successful nonbarbiturate epilepsy treatment.

By World War II, pharmaceuticals—both nature made and lab made—emerged as chief military assets. In the Pacific campaign, forces with Atabrine and quinine had the edge in curing malaria-ravaged soldiers. To prepare for the invasion of Normandy, the U.S. government underwrote private-sector production of sulfa and penicillin to treat wounded soldiers. Synthetic feel-good drugs, too, found combat uses: Before suicide missions, Japanese kamikaze pilots received injections of methamphetamines. Allied soldiers popped Benzedrine to stave off fatigue. Field hospitals fed barbiturates to shell-shocked soldiers. Wehrmacht troops fortified themselves with Stuka-Tablette—a methamphetamine—before the blitzkrieg in France. And Hitler himself, a pharmaceutical connoisseur, received some eight hundred drug injections throughout the war, including frequent shots of oxycodone. When Luminal—one of the newer barbiturates—proved toxic in large doses, it became Hitler’s chosen method for mass euthanasia.

The war’s acceleration of pharmaceutical production meant that when the Axis powers fell, American drug firms were poised to expand. In addition, the Allies sent military-civilian T-Force teams behind invading troops, storming German factories, laboratories, and libraries to confiscate military, scientific, and industrial records. In one instance, two Allied soldiers located a concrete dugout in the mountains marked “Achtung! Minen!” After a coin toss, the loser hitched the jeep to the dugout door, held his breath, and stepped on the gas. There was no explosion. Instead, the door tore loose to reveal a 1,600-foot-deep mine shaft, at the bottom of which, beneath cylinders of liquid oxygen, lay the entire cache of German patent records.

At the end of World War I, the Treaty of Versailles had forced Germany to surrender intellectual assets such as Bayer’s American trademark registration for “Aspirin” (which is why Duane Reade and CVS can sell their own “aspirin”). The 1917 Trading with the Enemy Act had even allowed the U.S. government to seize German chemical patents to relicense cheaply to American firms. But the Second World War’s pillaging occurred absent a treaty or congressional act or public discussion.

The biggest postwar windfall came from IG Farben, a conglomerate of six German firms, including Bayer, which had ranked for decades as the world’s largest chemical and pharmaceutical firm. The Farben spoils had everything: instructions for making solid fuels, synthetic rubber, textiles, chemicals, plastics, drugs, and over fifty thousand dyes. The pharmaceutical records held exceptional value; as the fertile crescent of modern pharmaceuticals, Germany’s chemical output had dwarfed those of all other nations for over a century. The total value of the plunder of its postwar intellectual property was estimated to be in the billions of dollars. On August 25, 1945, President Harry S. Truman quietly decreed Germany’s one million proprietary documents available to American firms. Germany bemoaned these reparations, but American compassion for the largest company, IG Farben, dwindled, especially as details of its wartime misdeeds came to light.

On May 3, 1947, the United States indicted twenty-four directors of IG Farben for war crimes. Not only had IG Farben been the chief donor to Hitler’s election campaign, but it had also built the Auschwitz-Monowitz chemical factory, where at least thirty thousand prisoners had died. It held a significant stake in Degesch, which had made the infamous Zyklon B gas used to exterminate over one million prisoners.

U.S.A. v. Carl Krauch et al. was the sixth of the thirteen famous Nuremberg trials. Among the defendants was senior IG Farben researcher Dr. Otto Ambros. The charismatic and dapper Ambros had been Hitler’s adviser and chief chemical weapons engineer. (The a in “sarin”—a toxic nerve gas developed by the Nazis—is for “Ambros.”) In addition to helping establish the Auschwitz-Monowitz plant, he had set up a forced labor camp at Dyhernfurth to produce nerve gas. At Auschwitz, he allegedly arranged experiments on prisoners with Bayer chemicals and poisons. The camps offered Bayer an unlimited supply of human test subjects.

Correspondence between the Auschwitz camp commander and Bayer headquarters showed a request for women to test a “new sleep-inducing drug”:


Please prepare for us 150 women in the best health possible.

Received the order for 150 women. Despite their macerated condition they were considered satisfactory. We will keep you informed of the developments regarding the experiments.



All 150 women died.

Another 200 women with strep throat were injected—via their lungs—with a Bayer antibacterial. It killed every one of them, slowly and painfully. A Ukrainian girl at Auschwitz would later recall how for three years a Nazi doctor frequently had her bound naked to a bed while pills from bottles marked “Bayer” were shoved down her throat. At the war’s end, she discovered she was sterile.

Ambros and the other Farben executives on trial claimed they had merely served as middle management, overseeing paperwork, unaware of what was happening at the camps. “I am only a chemist,” Ambros protested. Though named as a manager on projects that killed tens of thousands, he dismissed his title as “honorary.” But Nuremberg prosecutor Telford Taylor saw unique peril in these white-collar medical masterminds—and unique guilt. “These IG Farben criminals, not the lunatic Nazi fanatics,” he said, “are the main war criminals.” After all, Farben had given the Nazis Zyklon B and Luminal—sanitized methods to kill millions. These executives killed from afar, in masses, protected by a veneer of professionalism. What would happen if they were allowed to go out in the world and resume their careers?

“If the guilt of these criminals is not brought to light and if they are not punished,” Taylor’s team worried, “they will represent a much greater threat to the future peace of the world than Hitler if he were still alive.”

On July 30, 1948, thirteen defendants received prison terms of up to eight years for their “disregard of basic human rights.” The longest sentence was reserved for Ambros. By 1951, IG Farben, felled by the verdicts, collapsed into pieces. Since the Allied patent plunder had decimated most other German drug giants, there was, suddenly, an unexpected opening for industry newcomers.

Two brothers, ardent Nazi enthusiasts and owners of a small soap firm called Dalli-Werke, Mäurer & Wirtz, launched a drug branch to capitalize on the recent surfeit of unemployed Nazi researchers. They called the subsidiary Chemie Grünenthal and eventually hired Otto Ambros to lead their advisory committee.

The quaint town of Stolberg sits in the hills of Germany near the Belgian border. Once a vital mecca of brass production, by the midnineteenth century the town’s manufacturers had diversified into glass, textiles, and haberdashery.

In 1845, however, Michael Mäurer and his stepson Andreas August Wirtz built a factory in Stolberg to fashion soaps from animal fats. The products soon appeared in shops throughout Germany and neighboring countries, and by the turn of the century, Mäurer & Wirtz—prestigious and profitable—began trademarking its items.

World War II was good for the company, which was run by Andreas’s grandsons, Hermann and Alfred Wirtz. The Wirtz brothers were Nazi Party members, and an Aryanization program reportedly let them commandeer two Jewish-owned firms—Doering Werke in Berlin and Riva in Vienna—to expand their operations, and they were granted several hundred slave laborers.

But at the war’s end, Nazi subsidies vanished, the country was occupied, cities had been leveled, and food was scarce. The brothers sought new revenue streams. According to company lore, during bombing raids at the war’s end, the soap factory manager, a Belgian named Jakob Chauvristé, had taken shelter with a pharmacist who anticipated massive postwar demand for antibiotics—which were cheap to make and highly profitable. Thus in 1946, Alfred and Hermann designated an abandoned eighteenth-century copper foundry in Stolberg as the headquarters of their start-up drug firm. Glistening ivy climbed the three-story stone building topped with onion-domed roofs. White-trimmed windows overlooked a rhododendron-filled courtyard. For its fairy-tale surroundings, the brothers named the company Grünenthal—“Green Valley.”

On December 23, 1946, Chauvristé and Hermann Wirtz officially registered as the firm’s directors. Since no one running the company had any training in pharmacology or medicine, they quickly hired a chief scientific officer: thirty-two-year-old Heinrich Mückter. Though he was only partway through his pharmacology degree, Mückter had made a name for himself during the war as a Wehrmacht medical officer researching typhus. To study vaccines, he had arranged for typhus to be injected into prisoners at Auschwitz and Buchenwald. His research killed hundreds, and after the war, as Polish authorities pursued him, he fled to Germany and enrolled in the University of Bonn, where Grünenthal recruited him. Mückter, known to be arrogant and self-important, would become the chief villain in the thalidomide story.

The fledgling drug company offered many other former SS officers professional sanctuary. Martin Staemmler, a “racial hygiene” advocate who had helped forge Nazi population-control policy, became head of pathology. A former SS nutrition inspector, Dr. Ernst-Günther Schenck, also joined the firm—a choice opportunity since he had been barred from practicing medicine in Germany, on account of killing hundreds of prisoners with “protein sausage” experiments. In 1956, the firm would also hire Heinz Baumkötter, former chief medical officer of the Sachsenhausen camp. Released early despite a life sentence from a Soviet military tribunal, he would again be found guilty of mass murder by a West German court. His time served in the USSR, however, negated the sentence, so, twice convicted of murder, Baumkötter traveled around Germany selling Grünenthal products.

The crowning act of Grünenthal’s SS revival was the hire of Otto Ambros. Released early from his Nuremberg sentence, Ambros was eventually granted a plum seat on Chemie Grünenthal’s board of directors.

Grünenthal made its first foray into pharmaceuticals with antibiotics, a decision described in official company history as a humanitarian gesture: Since the Aachen border region was “completely cut off from any supply of medicines,” the firm purportedly wanted to help. These first products were American antibiotics, manufactured under license, which meant royalties were paid to the American creators and profits were limited. The big money would come from inventing drugs, but competition with universities and international pharmaceutical firms was fierce. And Mückter was assisted by an even less experienced pharmacist, Wilhelm Kunz.

Nonetheless, the duo rapidly created two new antibiotics: xanthocillin and tyrothricin. So wildly serendipitous were these discoveries that they verged on unbelievable. (When it emerged years later that Mückter hadn’t filed patents for either, some would accuse Grünenthal of simply bringing to market wartime inventions that had escaped the Allied plunder.)

By 1948, Grünenthal was selling its own antibiotics and the firm’s investment grew sixfold. Next, the firm added a Danish antibiotic named Pulmo 500 to its product line. The drug—used to treat meningitis and pneumonia—sold well in Germany, but by 1954, German physicians had begun reporting severe reactions to the product; it was also killing people over a hundred times more often than basic penicillin. Doctors prescribing the drug suspected that Grünenthal had cut corners; safety research was missing. The drug had been “used in man,” they claimed, “before thorough experiments on animals had been published.” Three West German scientists went so far as to accuse Grünenthal of negligence. But Grünenthal continued to sell the drug with no warning to doctors.

Antibiotics were a competitive international market, however. Large British and American firms churned out the products quickly and cheaply. Revenues stalling, Grünenthal needed a new molecule it could license to overseas firms.

In the spring of 1954, Mückter directed his researchers to begin tinkering in search of a diuretic for obesity. He told Kunz to create peptides (small protein-like molecules) from carbon-based compounds (organic, living things) and study the by-products. It was a broad directive for the unskilled pharmacist. But Kunz was now overseen by an actual pharmacologist, Herbert Keller from the University of Bonn, who quickly fixated on one of Kunz’s creations: a white, tasteless molecule, phthalimodoglutarimide. The substance showed no diuretic potential—instead, it bore a strong structural resemblance to barbiturates—formally known as glutethimides. This was exciting. Hypnotics and sedatives, first introduced in asylums to treat psychiatric and neurological disorders, had recently found broad appeal in the general population. Everyone seemed to want help relaxing and going to sleep, and barbiturates, a soaring drug class, were fattening the coffers of pharmaceutical firms. Mückter, whose contract with Grünenthal granted him a bonus of 1 percent of the profits on any discovery, directed Kunz and Keller to concentrate on the white powder, K-17 (Kunz’s seventeenth by-product). (Its formal laboratory name, phthalimodoglutarimide, would eventually be shortened to the more pronounceable “thalidomide.”)

Traditionally, the first lab experiment to test a compound’s sedative-hypnotic properties was to give some to a rat, then tip over the drugged rat to see if it could right itself. Hypnotics muddle an animal’s “righting reflex.” But there is no record of Grünenthal conducting this test. (Interestingly, thalidomide doesn’t compromise the righting reflex.) The company instead fast-tracked to a more complex experiment: It put rats on a treadmill. A normal hypnotic will slow a rat’s speed—generally in proportion to dosage. Here, thalidomide failed.

Many researchers would have given up. The firm’s new molecule resembled a barbiturate but didn’t seem to act as one—a chemical sibling with a dramatically different personality. Also, the thalidomide molecule, unlike known sedatives, was asymmetrical, which meant it might behave in different ways in different configurations. Yet Mückter pressed on. This molecule seemed the firm’s moon shot. But to market
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